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TO  THE  BIGHT  HONOURABLE  WALTER  HUME 
LONG,  M.P.,  PRESIDENT  OF  THE  LOCAL 
GOVERNMENT  BOARD. 

Sib, 

I  HAVE  the  honour  to  submit  herewith  a  record  of  the 
work  carried  on  in  the  Board's  Medical  Department  in  1900- 
190L 

There  have  not  been  during  the  year  any  changes  among 
the  professional  officers  of  the  Department.  With  a  view, 
however,  of  extending  the  Medical  Officer's  observation  of 
local  non-professional  officers  in  their  administrative  relation 
with  vaccmation  and  public  health,  Mr.  C.  J.  Huddart,  the 
Medical  Officer's  Statistical  Assistant,  has  been  appointed 
Assistant  Inspector  in  the  Medical  Department.  The  vacancy 
thus  caused  in  the  clerical  staff  of  that  Department  has  been 
filled  by  promotion  of  Mr.  F.  H.  O.  Jerram. 

The  Directorship  of  the  Animal  Vaccine  Establishment, 
rendered  vacant  by  the  death  of  Dr.  Cory,  has  been  assigned  to 
Mr.  Thomas  S.  Stott.  Dr.  Leslie  Thorne-Thome  has  replaced 
Mr.  Stott  as  Assistant  Director. 

Vaccination    and    Public    Vaccination. 

In  Appendix  A,  No.  1,  is  a  summary  of  Vaccination  Officers'  vacoihation 
Returns  as  to  the  condition,  on  Slst  January,  1900,  in  regard  of  BBTimNs* 
vaccination  of  the  923,059  children  whose  births  were  registered 
in  England  and  Wales  during  1898.  Of  the  children  in  ques- 
tion, not  quite  61*0  per  cent,  were  returned  as  successfully 
▼accinated,  some  12  per  cent,  as  having  died  unvaccinated,  and 
0*35  per  cent,  as  "  insusceptible,"  or  as  having  had  small-pox. 
The  remaining  26*7  per  cent.,  including  "postponements," 
'•  removals,"  and  "  conscientious  objections    *  represented  a  far 

*  " Oonscientious  objection*'  became,  under  the  Vaccination  Act  of 
1898,  for  the  first  time  registrable  on  r2th  August  in  that  year.  There- 
after, daring  four  months,  it  was  open  to  parents  to  apply  for  certificates 
exempting  from  Taccination  children  born  before  the  passing  of  the  Act.  - 
As  a  result  of  this  period  of  grace,  no  fewer  than  203,413  certificates  of 
*'  conscientious  objection,"  relating  to  230,147  children,  were  received  by  the 
Taccination  Officers  of  England  and  Wales.  Mainly  these  children  were 
aged  one  year  and  upwards,  since,  as  will  be  seen  from  Appendix  A,  No.  1, 
lees  than  50,000  certificates  of  *^  conscientious  objection  "  were  received  in 
regard  of  infants  whose  births  were  registered  in  1898. 
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larger   amount   of   abstention    from    vaccination    than    any   yet 
recorded  in  the  Reports  of  your  Medical  Officer. 

As  in  former  years,  the  metropolis  is,  as  regards  the  protection 
against  small-pox  adopted  for  its  infant  population,  at  a  disad- 
vantage compared  with  the  rest  of  the  country,  a  fact  which  is 
conveniently  exhibited  in  the  subjoined  table. 


Inspection 

OP  Public 

Vaccination. 


Education 

IN 

Vaccination; 


National 
Vaccine 
Establish- 
ment. 


Animal 
Vaccine 
Establish- 
ment. 


Percentage  Absteution  from  lofantile  Yaocination. 


Periods. 


Metropolis. 


Best  of  England  and  Wales. 


1 

Average 

of 

1873-77  ... 

8-1 

41 

t) 

1878-82  ... 

6-8 

4-4 

>» 

1883-87  ... 

7-4 

6-7 

i» 

1888-*)2  ... 

141 

11-2 

}f 

1893-97  ... 

23-9 

19-7 

Single  yeai 

',  1898     ... 

34-4 

25-4 

The  number  of  unions  inspected  in  1900  in  regard  of  vaccina- 
tion amounted  to  285,  comprising  1,420  Public  Vaccinators' 
Districts.  The  Public  Vaccinators  of  1,024  of  these  Districts 
were  recommended  for  award  under  Section  5  of  the  Vaccina- 
tion Act  of  1867  (Appendix  A,  No.  2). 

In  Appendix  A,  No.  3,  will  be  found  a  list  of  Educational 
Vaccination  Stations,*  with  the  names  and  addresses  of  the 
Teachers  of  Vaccination  authorised,  under  Orders  of  the  Board, 
in  England  and  Wales,  Scotland,  and  Ireland,  to  grant  the 
special  certificates  of  proficiency  in  vaccination  necessary  as 
part  of  the  medical  qualification  for  entering  into  contracts  for 
the  performance  of  public  vaccination. 

In  1900,  small-^)ox  being  practically  absent  from  England  and 
Wales,  glycerinated  calf  lymph  was,  in  response  to  50,512  appli- 
cations from  public  vaccinators,  issued  to  the  amount  of  444,221 
capillary  tubes. 

The  Director  of  the  Animal  Vaccine  Establishment, 
Mr.  Thomas  S.  Stott,  reports  (Appendix  A,  No.  4)  that,  during 
the  year  ending  March  31st,  1901,  the  number  of  primary 
vaccinations    performed    at    the    Board's    Station    in    Lambs 


*  The  list  in  question  lian,  while  this  report  in  passing  througli  the  press, 
been  corrected  to  31  at  December,  1901. 
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Conduit  Street,  amounted  to  1892.     He  notes  that  the  "insertion      medical 
success  "  (five  separate  insertions  of  lymph  being  made  on  each       report.^ 
child)  obtained  there  was  98*22  per  cent.     The  total  number  of 
primary  vaccinations   performed    at   this  station  compares  un- 
fsFourably  with  that  for  the  preceding  year. '   This  falling  aflF, 
3fr.    Stott  refers   less   to   preference    under  the  new  law    for 
doaiiciliary  vaccination  of  infants,  than  to  neglect  of  Registrars 
to  apprise  parents,  on  the  occasion  of  registration  of  birth  of 
their  children,  of  the  fact  that  gratuitous  vaccination  with  calf 
lymph  is  still  to  be  obtained  at  the   Board's  establishment  in 
LamVs  Conduit  Street.     As  regards  re-vaccination,  the  "  inser- 
tion   success  "  obtaine<l  at  the  Board's  station  was  95*55  per  cent. 

Thte  work,  actual  and  prospective,  devolving  during  the  year     glyckbin- 

upon    the  Board's  glycerinated  calf  lymph  establishment  neces-   calf  lymph. 

sital^od  definite  increase,  alike  in  staff  and  in  laboratory  accom- 

modLa,tion.      At  the  same  time  it  was  requisite,  while  obtaining 

{urtlxer  accommodation    for    calves,    to    group    the   additional 

temporary  calf  stables  in  the  most  convenient  manner  attainable, 

so  as  to  avoid  adding  to  the  already  serious  loss  of  time  which 

OUT  expeiiis  and  calf  attendants  were  incurring  in  consequence  of 

the  several  sections  of  our  total  establishment  being  dispersed 

in  various  separate  localities.     Happily,  the  actual  demands  on 

our   resources  were  not  uneqiially  distributed  in   the   diflPerent 

seasons  of  the  year.  There  was,  as  has  been  said,  practically 

no  epidemic   small-pox,  and  thus  we   escaped  the  sudden  and 

excessive  demands  for  lymph  for  re-vaccination  which,  to  the 

detriinent  of    the    establishment,  had  been  experienced  in   the 

previous  year. 

In  Appendix  A,  No.  5,  Dr.  Blaxall  reports  in  detail  on  the 
operations  of  the  establishment  under  his  charge  in  1900-1901 ; 
^i  in  Appendix  C  will  be  found  papers  dealing  with  questions 
concerning  calf  lymph  in  its  biological  aspects,  by  Dr.  Blaxall, 
ilr.  Kremlin,  and  Dr.  Green,  upon  which  I  propose  to  comment 
later  on. 

Other  Administkativio   Business  of  the   Medical 

Depaktmknt. 

Conference  at  office  on  [)ublic  health  matters  with  other 
department's  of  (jovernment,  with  members  and  officers  of  local 
sanitary  authorities,  and  with  representatives  of  various  public 
bodies  at  home  and  abroad  have  increasingly  occupied  the 
Medical  Department.  Interchange  in  this  way  of  information 
and  experience  has  been  in  the  past,  and  promises  in  the  future 
to  be,  of  definite  advantage  to  the  several  parties  concerned. 
Thus,  conferences  have  been  held  with  the  object  of  determining 
suitable  course  of  action  in  instances  where  administrative  func- 
tions, correlative  with  public  health,  of  different  departments  of 
Home   Government    interlace    or   overlap.      By  similar  means 
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eoonideration  has  been  giyen  to  questions  of  applying,  in  depen- 
dencies of  Great  Britain,  principles  of  public  health  adnunis- 
tration  which  govern  our  home  procedures,  whether  these  are 
based  on  legal  enactment  or  on  international  understanding. 
Intenriews  with  representatives  of  local  sanitary  authorities  on 
the  other  hand  have  necessarily  been  concerned  with  matters  of 
a  more  domestic  order,  for  instance,  local  bye-laws,  projected 
hospital  schemes,  provision  of  disinfecting  apparatus,  apj>oint- 
mcnt  of  Medical  Officers  of  Health,  and  the  like.  Experience 
has  been  exchanged  with  professional  advisers  of  public  bodies 
at  home  and  abroad,  especially  upon  epidemiological  questions 
in  their  scientific  and  administrative  aspects,  in  which  subject 
matters  the  information  at  the  disposal  of  the  Medical  Depart- 
ment is  increasingly  sought  by  experts  and  administrative  officers 
not  only  of  our  own  but  of  other  countries. 

In  addition  to  assistance  in  the  above  sense  rendered  by  the 
staff  at  office,  the  Medical  Inspectors  have  in  regard  of  like 
subject  matters  paid  visits  to  and  held  conference  with  many 
sanitary  authorities  and  their  officers  in  England  and  Wales. 
Informal  conferences  of  this  nature  have,  I  believe,  proved  of 
advantage  to  the  sanitary  authorities  and  their  officers,  and  at 
the  same  time  have  served  a  useful  purpose  in  exhibiting  to  the 
Hoard  aspects  of  local  affi^irs  not  .always  prominent  as  a  result 
of  inquiries  of  a  formal  character. 

Fonnal  inquiries,  routine  and  other,  as  also  inquiries  of  an 
investigatory  nature,  have,  as  in  former  years,  been  undertaken 
in  much  variety  and  abundance  by  the  Medical  Department. 
Huch  inciuiries  have  been  in  almost  every  instance  carried  out  by 
medieval  inspectors  single-handed.  Exceptionally  the  inspector 
has  })een  aided  ))y,  or  has  furnished  aid  to,  other  depart- 
ments of  the  Board,  as,  for  instance,  the  Engineering  and 
Architectural  Departments.  The  total  work,  formal  and 
informal,  of  the  medical  inspectors  in  the  several  directions  above 
indi(*.ate<l,  is  set  out  in  summary  in  Appendix  A.,  No.  6  ;  a 
summary  which  sufficiently  illustrates  the  multiplicity  of  the 
fiUKitions  which  the  inspectors  of  the  Medical  Department  are 
calle<l  u[K)n  to  exercise. 

In  Ap})en(lix  A,  No.  7,  abstracts  will  be  found  of  formal 
ro|K)rts  by  medieval  ins])ectors  on  about  a  score  of  districts  in 
which  detailed  iniiuiry  became  requisite  on  account  of  outbreaks 
of  disease,  or  by  reason  of  defective  local  sanitary  administration. 
Certain  of  these  reports  illustrating  the  sanitary  shortcomings,  the 
defects  of  administration,  and  the  conditions  of  disease  pre- 
valence, which  continue  from  time  to  time  to  call  for  the  Board's 
intervention,  are  reproduced  in  this  volume. 

The  history  of  sanitary  administration  by  the  Town  Council 
of  Boston,  in  Lincolnshire  (Appendix  A,  No.  8),  exhibits  the 
disposition  of  certain  local  authorities  to  remain  content  in 
sanitary  matters  with  the  methods  and  procedures  of  their 
predecessors.     In  this  district,  which  has  a  population  of  some 
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watertifrlit,  niul  hence  the  soil  around  them  is  soaked  with  filth. 
Seavenfjinjr  is  unsatisfactory,  the  responsibility  for  its  perform- 
anct»  hoin^  dividiMl  l>etween  workpeople  of  the  Corporation  and 
worknu'h  of  contractors.  It  is  the  business  of  the  former  to 
deposit  inid(h>n  filth  in  the  back  streets,  the  business  of  the 
hitter  to  remove  it.  There  is  a  "temporary"  hospital,  but  no 
disinfecting  apparatus.  In  Dr.  Wheatons  view,  in  Bishop 
Auckland  the  jH>ssible  agents  of  dissemination  of  enteric  fever  are 
HO  tunnerous  as  to  occasion  much  difficulty  in  determining  the 
)>arti(Mdar  factor  mainly  resjwnsible  for  the  repeated  prevsuence 
of  tbe  disease  in  the  town.  He,  however,  is  disposed  to  regard 
tlu*  ft^ver  ns  introduceil  fnmi  time  to  time  through  specific  con- 
tani' nation  of  the  public  water  supply,  and  as  spreading  among 
the  population  by  agency  of  the  various  unwholesome  conditions 
which  have  been  n^ferrtnl  to.  The  fact  that  Bishop  Auckland 
is  a  market  to>\n  serving  a  wide  and  ])opulous  area  becomes,  in 
Dr.  Wheat(»n*s  view,  a  nnitter  of  importance.  He  regards  the 
place  as,  in  its  present  circumstances,  a  danger  in  the  matter  of 
enteric  fever  to  its  neighbours. 

The  Rural  District  of  Stroud  in  Gloucestershire  (Appendix  A, 
No.  11)  comprises  several  very  considerable  aggregations  of 
population,  most  of  which,  as  from  time  to  time  has  been  reported 
to  tlu»  UoanI,  arc  deficient  in  proper  systems  of  sewerage  and 
sewage  disposal.  In  Dctober,  1899,  the  Stroud  Rural  District 
(\)uncil  coniplained  to  the  Board  of  danger  incurred  by  the 
inhabit^mts  ()f  their  district  owing  to  discharge  by  the  adjoining 
Urban  District  of  Nailsworth  of  crude  sewage  into  a  stream 
traversing  the  rural  area.  A  memorial  which  accompanied  this 
(M>m plaint  urged  inspe<*tion  by  a  member  of  the  Board's  Medical 
Stall.  It  was  determined  therefore  to  make  inspection  of  both 
th<»  sanitary  areas  in  question. 

As  to  the  rural  district,  the  inspector.  Dr.  Mivart,  found  that 
water  su])plies,  other  than  a  particular  "public  water  service," 
were  nuvny  of  them  derived  from  wells  liable  to  contamination 
in  a  manner  not  unconunon  in  rural  districts ;  namely,  by  means 
of  imperfc(^t  steining  or  improper  covering,  and  by  proximity  of 
tlu»  wells  to  sources  of  pollution.  Generally  speaking  the  rural 
water  suj)pli(»s  were  also  insufficient,  or  at  least  imcertain,  in 
quantity.  One  only  of  the  aggregations  of  population  was 
furnished  with  a  sewerage  system,  and  in  this  case  the  ultimate 
disposal  of  the  sewage  was  faulty.  It  is,  however,  satisfactory 
to  note  that  in  regard  of  this  section  of  its  area  the  Rural 
District  C^ouncil  has  now  submitted  a  comprehensive  scheme  to 
the  Board.  There  would  aj)pear  exceptional  need  for  general 
reform  in  the  district  in  this  sense,  since  it  is  the  custom  here  to 
cause  privies  to  discharge  directly  into  watercourses.  When 
this  method  of  disposing  of  excreta  is  not  pra(!ticable,  these 
matters  are  commonly  turned  into  fissures  which  abound  in  the 
local  rock  to  the  serious  detriment  of  undergroimd  water 
supplies. 
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The  Nailsworth  Urban  Distrust  (•omu!!!  have  not  sufficiently 
recognised  the  responsibilities  which  devolved  upon  them  as  an 
Urban  Council,  when  the  area  committed  to  their  jurisdiction 
became  separated  from  the  Rural  District  in  1894.  The 
dwellings  of  the  poor,  for  instance,  have  been  permitted  to 
remain  in  a  condition  far  from  satisfactory,  and,  although  nature 
has  endowed  the  district  with  an  abundance  of  water,  proper 
advantage  of  the  circumstance  has  not  been  taken  by  the 
authority*  As  to  sewerage  and  drainage  in  Nailsworth, 
Dr.  Mivart  reports  "  that  there  is  no  regular  or  definite  system 
of  sewerage  in  the  district."  Such  sections  of  sewers  as  exist 
pass,  some  of  them,  beneath  dwellings,  and  commonly  they  dis- 
charge crude  sewage  into  the  stream  which  traverses  the  town. 
As  a  consequence,  the  banks  of  this  stream  are,  it  is  reported, 
**  in  a  very  foid  condition."  Excrement  is  "  disposed  of  "  by 
means  of  privies  erected  over  the  stream,  or  in  privy  vaults  apt 
to  be  mere  excavations  in  the  ground.  Slaughter-houses,  w^hich 
are  unregistered,  are  apparently  uncontrolled,  and  refuse  from 
the  slaughter-houses  is  got  rid  of  into  the  stream. 

The  occurrence,  at  Nuneaton  with  Chilvers  Coton   (Appen-  Nuneaton 
dix   A,  No.    12)   of  above  100  cases  of   enteric  fever  in  the  cSSjn!'''^^^® 
course  of  four  months,  in  a  population  of  some  23,000,  led  to 
investigation  by  Dr.  Johnstone  of  the  sanitary  circumstances  of 
the  areas  involved. 

The  Inspector  found  in  this  rapidly-increasing  commercial 
town,  conditions  which  are  unhappily  all  too  common  in  Midland 
and  Northern  towns  of  similar  type.  Dwellings  are  without 
sinks  or  wash-houses,  windows  are  not  made  to  open,  walls 
are  damp  and  dirty,  roofs  are  defective.  The  unwholesome  and 
out-of-date  midden  privy  system  of  excrement  and  refuse  disposal 
is  maintained  ;  erection  of  middens  being  still  allowed  by  the 
District  Council,  even  in  localities  where  sewers  are  available. 
The  condition  of  middens  was  generally,  Dr.  Johnstone  reports, 
moist  and  offensive.  In  these  huge  receptacles,  sunk  commonly 
below  the  ground  level,  excrement  and  refuse  is  allowed  to 
accumulate  almost  indefinitely.  They  are  "  cleansed  "  by  the 
District  Council.  As  might  be  anticipated,  such  "  cleansing  " 
is  not  infrequently  attended  with  much  nuisance.  The  drains  of 
the  place  are  old  and  leaky,  and  the  older  sewers  are  in  like 
manner  defective.  In  the  circumstances  it  is  not  matter  for 
surprise  that  the  water  in  many  of  the  local  shallow  wells  is 
found  to  be  polluted ;  out  of  87  samples  of  such  well  water 
which  were  recently  examined,  no  less  than  7f)  were  pronounced 
unfit  for  drinking  purposes.  A  public  water  service  is  in  exis- 
tence, but  unfortunately  the  water  is  objected  to  on  account  of 
frequent  turbidity  or  discolouration  due  to  oxide  of  iron.  It  is 
hoped,  however,  to  correct  this  quality  by  filtration. 

Enteric  fever  would  appear  to  be  now  endemic  in  this  district. 
For  several  years  the  death  rate  from  this  disease  has  here  been 
in  excess  of  that  for  England  and  Wales  as  a  whole.     The  chief 
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incidence  of  the  outbreak  which  waa  the  object  of  Dr.  John- 
stone's inquirj  was  upon  a  certain  area  noted  for  its  inaamtarf 
courts  and  for  the  squalor  of  the  inhabitants.  Dr.  Johnstone  is 
disposed  to  associate  the  fever  here  with  soil  contaminatiMi 
resulting  in  polluted  well  waters,  while  deeming  personal  infectioii 
an  additional  agency  in  the  propagation  of  the  msease. 

The  behaviour  of  typhus  fever  at  Hexham  upon  which 
Dr.  Manbj  makes  report  (Appendix  A,  No.  13),  emphasiBes 
once  again  the  well-known  fact  that  when  this  particular  disease 
is  introduced  into  overcrowded  tenements,  such  as  were  in 
question  at  Hexham  in  the  block  of  buildings  known  as  the 
"  Mystery,"  it  is  apt  to  manifest,  as  of  old,  exceptional  infective 
power,  and  to  prove  highly  fatal  to  adults  over  40  years  of  age. 

The  manner  in  which  typhus  spread  at  Hexham  is  well  shown 
in  the  chart  at  the  end  of  Dr.  Manby's  report. 

At  Hexham,  as  has  often  proved  the  case  in  outbreaks  else- 
where, the  true  nature  of  the  earlier  attacks  was  not  recognised 
and  others  of  the  cases  were  thought  to  be  enteric  fever.  The 
result  of  this  latter  mistake  was  tnat  two  typhus  fever  patients 
were  introduced  into  the  workhouse  infirmary,  where  they 
infected  two  inmates  of  advanced  age,  both  of  whom  died. 

Outbreaks  of  this  nature  serve  to  indicate  the  importance  of 
medical  men  as  well  as  students  taking  advantage  of  every  oppor- 
tunity for  studying  the  less  frequentiy  met  with  infectious 
diseases,  as  for  instance  typhus  fever,  small-pox,  and  plague,  in 
order  that  they  may  recognise  anomalous  cases  of  these  maladies 
in  time  to  talce  the  necessary  precautionary  measures.  Such 
education  is  especially  of  importance  in  the  case  of  Medical 
Officers  of  Health,  assistance  from  whom,  in  the  diagnosis  of 
doubtful  cases  of  infectious  disease,  is  as  a  rule  gratefully 
accepted  by  the  medical  practitioners  of  their  districts. 

Besides  work  closely  connected  with  the  investigatory  and 
administrative  functions  of  the  Board,  the  Medical  Department 
has  been  concerned  directly  or  indirectly  in  other  work,  some  of 
national,  some  of  international  importance. 

Towards  the  end  of  November,  1900,  Dr.  E.  S.  Reynolds 
drew  attention  to  certain  cases  of  sickness  which  in  recent 
months  had  been  admitted  in  large  and  increasing  number  to  the 
Workhouse  Infirmary  of  the  Township  of  Manchester,  at 
Crumpsall,  and  to  similar  cases  occurring  among  hospital  and 
private  patients  in  Manchester  ;  and  he  furnished  evidence  that 
their  illness  was  to  be  attributed  to  poisoning  by  arsenic  in  beer. 
Almost  at  once  it  became  recognised  that  similar  cases  had  been 
recently  occurring  in  large  numbers  among  beer  drinkers  in 
many  parts  of  England,  more  particularly  in  Lancashire  and 
Staffomshire.  Investigation  by  Dr.  Tattersall,  Medical  Officer 
of  Health  of  Salford,  and  by  others,  soon  established  the  fact 
that  the  implicated  beer,  which  came  from  a  plurality  of 
breweries,  had  become  arsenicated  by  the  use  in  its  preparation 
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of  **  brewing  sugars  *'  manufactured  bj  a  particular  firm.  Rela-  mbdical 
timely  large  amounts  of  arsenic  were  detected  in  these  brewing  ^rbpoSt.' 
sugars  and  in  the  sulphuric  acid  used  in  their  preparation.  — 

As  soon  as  the  epidemic  was  reported  as  affecting  a  large 
number  of  separate   administrative  areas,   Dr.  Buchanan   was 
instructed  to  visit  places  known  to  be  affected,  in  order  to  collect 
information  for  the  Board  on  the  matter ;  and  shortly  afterwards 
Dr.  Darra  Mair,  with  similar  instructions,  was  associated  with 
Dr.  Buchanan  in  his  investigation.    B  j  the  beginning  of  January 
these  inspectors  had  visited  some   23   districts  in  Lancashire, 
Cheshire,    Staffordshire,    Worcestershire,    and   other  counties. 
Meanwhile  the  inspectors  watched  closely  from  the  view-point  of 
public   health   the   various  developments   which  the  subject  of 
their  inquiry  underwent,  as  more  knowledge  came  to  be  acquired 
concemmg  the  extent  of  the   epidemic,  its  causation,  and  its 
consequences.     The  problems  which  arose  proved  numerous  and 
complicated,  involving  (to  give  only  a  few  instances)  questions 
o£   the  relation  of  poisoning  by  arsenic  in  beer  to  the  disease 
**  alcoholic  neuritis,"  which   it   had   heretofore  been  customary 
to  refer  solely   to   poisoning  by  alcohol  as   such  ;  questions  of 
the  extent  to  whicn  arsenical  poisoning,  though  unrecognised, 
bad  occurred,  both  during  and  antecedent  to  the  epidemic  of 
1900 ;  of  the  safety,   in   regard   of  arsenic,   of   all   chemically 
nianufactured  sugars  used  in  this  country  for  brewing  and  for 
other  purposes ;  and  of  the  precautions  requisite  to  safeguard 
the  public  against  risk  from  introduction  of  arsenic  along  with 
^'chemical"  ingredients  of  beer  and  other  articles  of  food  and 
drink.     Moreover,  facts  came  to  light  indicating  the   liability 
of  beer  to  become  arsenical  in  other  ways  than  by  the  use   of 
arsenical  brewing  sugars,  and   important  questions   arose   con- 
cerning  the   extent   to  which   it   is  practicable  to   require   the 
exclusion  of  minute  quantities  of   arsenic  either  from  beer  or 
from  other  articles  of  lood  or  drink. 

It  was  in  large  measure  due  to  the  information  furnished  by 
the  inspectors  that  the  Board  were  enabled  from  the  first  to 
foresee  the  importance  which  these  matters  would  speedily  assume, 
and  that  you  presently  decided  to  counsel  the  appointment  of  a 
Royal  Commission  to  examine  the  whole  subject  of  arsenic  in 
relation  to  food  in  its  medical,  chemical,  technical,  and  adminis- 
trative aspects. 

The  Royal  Commission  on  Arsenical  Poisoning,  of  which 
Lord  Kelvm  is  Chairman,  was  appointed  on  February  4th,  1901. 
Before  that  date,  however.  Dr.  Buchanan  had  been  directed  to 
prepare  a  report  on  some  of  the  principal  matters  upon  which  he 
and  Dr.  Mair  had  obtained  information.  His  report,  which  was 
received  on  January  25th,  1901,  was  presented  to  Parliament  in 
the  following  month.  Dr.  Buchanan  was  subsequently  appointed 
Secretary  to  the  Commission. 

The   Board    has  through  its   Medical  Staff  continued    to 
advise  the  Foreign  and  Colonial  Offices  as  regards  Ordinances 
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MxDicAL      and     Regulations     for    systematic    repression     of     disease     in 
bkpobt.       Dependencies  and  Colonies  in  various  quarters  of  the  Empire. 

An  International  Congress  of  Hygiene  and  Demography  being 
held  at  Paris  in  the  autumn  of  1900  at  which  particular  questions 
of  Public  Health  were  to  come  under  discussion,  Dr.  Theodore 
Thomson  was  deputed  to  attend  the  Congress  on  the  Board's 
behalf.  Dr.  Thomson's  visit  to  the  French  capital  was,  at 
the  Board's  direction,  and  in  view  of  the  possible  agency  of 
rats  in  diffusion  of  plague,  utilised  by  him  in  observation  of 
certain  experiments  that  were  being  conducted  there  by 
M.  Danysz  as  to  the  practicability  of  poisoning  rats  within 
sewers  by  feeding  these  animals  with  cultures  of  a  particular 
pathogenic  micro-organism. 

A  formal  inquiry  having  been  determined  on  by  Government 
into  the  sanitary  state  of  the  city  of  Dublin,  the  services  as  a 
member  of  the  Conimittee  of  Inquiry  of  one  of  the  medical 
inspectors  were  .sought  l^y  the  Lord  Lieutenant  of  Ireland ;  and 
the  Board  assenting,  Dr.  Theodore  Thomson  was  charged  with 
the  duty  in  question.  The  report  of  the  Committee  has  since 
been  issued. 

The  Royal  Commission  on  Sewage  Disposal  continued  its 
labours  during  the  year,  and  your  medical  officer,  as  a  member 
of  this  ( •omnnssion,  took  part  in  its  proceedings.  Your  medical 
officer  has  also,  as  a  member  of  the  General  Medical  Council 
appointed  by  the  Crown,  taken  part,  so  far  as  his  office  duties 
have  permitted,  in  the  deliberations  of  that  body. 

The  Departmental  Committee  on  Food  Preservatives  retained 
during  the  year  the  services  of  Dr.  Bulstrode  as  member,  and  of 
Mr.  Huddart  as  secretary.  The  report  of  the  Committee,  with 
minutes  of  evidence,  has  been  presented  to  Parliament. 

Dr.  Bulstrode  commenced  during  the  year  re-inspection  of 
oyster-layings  on  the  coasts  of  England  and  Wales,  and  he 
extended  his  investigation  in  this  connection  to  cockles  and  other 
shell-fish. 

Upon  the  appearance  of  plague  within  the  United  Kingdom, 
Dr.  Thomson,  with  assent  of  the  Scottish  Authorities,  visited 
(ilasgow  while  the  disease  was  prevailing  there,  in  order  to 
study  the  behaviour  of  plague  in  response  to  the  measures 
locally  adopted  for  its  repression.  Meanwhile  Dr.  Buchanan,  in 
association  with  Dr.  Downes,  the  Board's  medical  adviser  in 
matters  pertaining  to  the  Metropolitan  Asylums  Board,  visited 
several  of  the  establishments  of  that  Hospital  Authority,  with  a 
view  to  determining  beforehand  the  provision  which  should  be 
made  in  and  near  London  for  isolation  of  plague  in  the  event  of 
that  disease  making  its  appearance  in  the  Metropolis. 

In  continuance  of  the  practice  adopted  by  my  predecessor  in 
office,  I  submit  in  Appendix  A.,  No.  14,  quarterly  returns  for 
1900,  of  the  notified  attacks   and   the  registered  deaths  from 
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certain    infections   diseases    in    94   urban    sanitary   districts   of      medical 
England  and  Wales.     These  data  are  compiled  from  records  of      ^rbpoS.* 
notifiable  diseases  which  are  received  weekly  by  the  Board,  under 
arrangement  voluntary  as  regards  tho  districts  concerned,  from 
the  local  medical  officers  of  health. 

In  Appendix  A.,  No.  15,  similar  data  are  given  weekly  and 
quarterly  for  the  several  sanitary  areas  of  the  Metropolis. 

In  Appendix  A,  No.  16,  will  be  found  the  various  memoranda 
on  Public  Health  matters  prepared  or  revised  by  your  Medical 
OflScer  during  1900.     These  were  : — 

(1.)  On  the  Provision  of  Isolation  Hospital  Accommodation 
by  Local  Authorities.     Revised,  August,  1900. 

(2.)  Plague  Memorandum.     Prepared,  September,  1900. 

(3.)  Directions  for  the  use  of  the  Haffkine  Plague  Prophy- 
lactic.    Prepared,  September,  1900. 

(4.)  Directions  for  obtaining  and  forwarding  for  Bacterio- 
scopic  Examination  Material  from  Suspected  Plague 
Cases.     Prepared,  September,  1900. 

(5.)  (joneral  Memorandum  on  the  Proceedings  which  are 
advisable  in  places  attacked  or  threatened  by  Epi- 
demic Disease.     Revised,  September,  1900. 

(6.)  Memorandum  as  to  Annual  Reports  of  Medical  Officers 
of  Health  (London).     Revised,  December,  1900. 

(7.)  Memorandum  as  to  Annual  Reports  of  Medical  Officers 
of  Health  (Provinces).     Revised,  December,  1900. 

In  my  report  for  last  year  I  noted  that  Dr.  Parsons,  one  of 
your  Assistant  Medical  Officers,  had  been  appointed  member  of 
the  Departmental  Committee  charged  with  inquiring  into  the 
organisation  and  staff  of  the  Geological  Survey,  and  that  in 
connection  with  the  operations  of  this  Committee,  he  had  pre- 
pred  a  memorandum  "  On  the  utility  of  the  Geological  Survey 
in  relation  to  questions  of  Public  Health  and  Sanitary  Adminis- 
tratioD  coming  under  the  cognisance  of  the  Local  Government 
Board."  Dr.  Parsons'  report  to  the  Board  "  On  Geological 
Considerations  in  relation  to  Public  Health  and  Sanitary 
Administration,"  upon  which  the  memorandum  in  question  was 
bailed,  I  now  reproduce  in  Appendix  A,  No.  17. 


Plague. 

Dr.  Bruce  Low  has  continued  his  studies  of  the  progress  and 
diSusion  of  plague,  and  he  supplies,  in  Appendix  A,  No.  18,  a 
further  memorandum  on  the  subject.  In  Appendix  A,  No.  19, 
he  records  the  several  cases  of  plague  or  suspected  plague 
coming  under  the  notice  of  sanitary  authorities  in  this  country 
during  the  year  1900,  giving  account  also  of  the  special  measures 


MiDicAL      adopted  bj  the  Board  mud  bj  local  authorities  in  EngUnd  ao^ 
1lirS«T       Wales    against    importation    and     spread     of     the     disease. 
^"  I)r«  Theodore  Thomson  furnishes,  in  Appendix  A,  No.  20,  detub 

as  to  the  prejNiredness  in  an  administratiye  sense  of  our  seyeral 
pi»rt  and  riparian  authorities  to  successfully  resist  importation  of 
pla^uis  aiKl  makes  comparison  of  the  different  ability  in  1893-94 
ami  l897-lt^iK)»  of  the  various  sections  of  our  first  line  of  defence 
to  ileal  satisfaotorilj  with  importation  of  exotic  disease. 

Thn>u^hout  the  year  I9lXM)l,  the  diffusion  of  plague  and  the 
(tehaviour  of  the  disease  in  the  several  countries  invaded  by  it^ 
rtH^nveil  the  sustained  attention  of  the  Medical  Departmoit 
It  has  lH>en  our  ooject  to  keep  under  special  supervision  those  of 
our  iK>rt  ami  riparian  districts  which  were  being  specially  exposed 
to  danger  of  imjK>rtation  of  plague  through  trade  with  countries 
aiul  places  where  the  disease  had  obtained,  or  was  obtaining, 
epidenno  prevalem^e.  In  this  way  considerable  increase  of  plague 
in  South  America  during  the  spring  months  of  1900,  brought 
alH>ut  a  visit  by  the  Bi>anl*s  medical  inspectors  to  a  number  of  our 
|H»rts  having  tnule  with  that  continent ;  and  later  in  the  year 
(^August  ami  September)  when  plague  manifested  itself  in 
(ilttsgow,  survey  of  our  jwrts  was  renewed  on  a  still  more 
extomiiHl  scale.  Altogether,  during  1900,  57  port  and  riparian 
districts  were  visiteii  by  the  Board's  inspectors. 

llie  points  to  which  the  attention  of  the  inspectors  was  to  be 
esiHHUttfly  directeii  wore  : — 

(tfi.)  Netni  for  familiarity  with  the  provisions  of  the  Board's 
Order  of  9th  November,  1896,  on  the  part  alike  of 
officials  of  the  Kx^al  sanitary  authority  and  of  officers 
ol  Customs,  ami  for  ensuring:  the  due  co-operation  of 
these  officers  in  exercise  of  their  respective  functions, 
under  the  Dnler, 

(b.)  The  efficiency  of  the  local  arrangements  and  of  the 
local  staff*  as  regartls  systematic  inspection  of  ship- 
ping ;  and  the  practice  as  to  medical  examination  of 
vessels  arriving  from  suspected  or  infected  ports. 

(r.)  The  nature  and  amount  of  hospital  accommodation  pro- 
vided bv  the  IcH^al  authority  for  the  isolation  of 
[>lague  or  of  suspecteil  plague. 

(d.)  The  means  available  for  efficient  disinfection  of  vessels, 
and  of  bedding,  clothing,  &c . 

In  addition  each  inspector  was  to  bring  to  the  notice  of  the 
local  officers  concernejl  the  not  unlikely  danger  of  importation 
of  plague  by  means  of  rats  ship-borne  from  plague-infected 
localities.  Having  regard  to  the  absence  of  satisfactory  and 
non-costly  methods  of  aestroying  rats  on  ship-board,  immediately 
on  the  arrival  of  a  vessel,  and  while  her  cargo  remains  in  sitUj 
the  inspector  was  to  discuss  with  the  local  officers  the  various 
means  which  coull  be  adopted  by  them  for  preventing  access  of 


ahip-bome  rats  to  shore  during  discharge  of  cargo,  and  means  mbdioal 
also  of  destroying  rats  on  board  empty  ships,  and  in  warehouses,  ^r^bS'^ 
dwellings,  and  sewers  ashore.  — 

While   thus   inciting  local  authorities   to  vigorous  action   in 
repression  of  plague,  the  Board  continued  mindful  of  Govem- 
ment  responsibility  to  the  same  end.     As  in  1899,  therefore,  the 
Board  kept  in  hand,  and  later  on  considerably  increased,  their 
stock  of   Haffkine   prophylactic,  for  issue  to  port  and  riparian 
authorities  for  the  protection  of  persons  exposed  to  infection  of 
plague  ;  and  have  been,  as  before,  prepared  to  test  bacterioscopi- 
cally,  without  expense  to  the  authority,  material  from  suspected 
plague  cases  arrested  in  our  ports.     Furthermore,  in  view  of 
long-foreseen  possible  administrative  difficulties  in  the  matter  of 
plague-infected  rats,   experiment   was,   at  the  instance   of   the 
Board,  undertaken  by  Dr.  Haldane  as  to  means  of  destroying 
rats  on  ship-board  without  disturbance  of  cargo ;  while,  as  has 
been  said.  Dr.  Theodore  Thomson  was  instructed  to  study  at 
Paris   M.  Danysz's  method   of    wholesale    poisoning   of    these 
animab  by  feeding  them  with  artificial  cultures  of  a  particular 
microbe. 

On  the  occurrence  of  plague  at  Glasgow,  the  Board,  in  view 
of  possible  consequent  epidemic  prevalence  of  the  disease  in  this 
country,  at  once  enlarged  the  sphere  of  their  operations.  Plague 
>^a8,  by  an  Order  of  the  Boards  forthwith  made  compulsorily 
notifiable  throughout  England  and  Wales,  and  offer  of  assistance, 
of  the  sort  already  placed  at  the  disposal  of  port  authorities,  was 
extended  to  every  sanitary  authority  in  the  country,  a  circular 
letter  enclosing  three  memoranda  being  issued  as  follows  : — 

(a.)  Letter  of  the  Board  dated  9th  October,  1900. 

{k)  Directions  for  obtaining  and  forwarding  for  bacterio- 
scopic  examination  material  from  suspected  plague 
cases  (Appendix  A,  No.  16). 

(c.)  Memorandum  on  Plague  containing, — 

(1.)  Administrative  considerations. 

(2.)  Symptoms      of      plague      (Appendix     A, 
No.  16). 

(//.)  General  memorandum  on  proceedings  which  are  advisable 
in  places  which  are  attacked  or  threatened  with 
epidemic  disease. 

In  other  ways,  too,  the  Board  sought  to  mitigate  risk  to 
England  and  Wales  in  the  event  of  plague  becoming  epidemically 
established  in  Glasgow  and  other  quarters  of  Scotland  and 
England.  Conferences  were  held  with  the  Board  of  Customs  with 
reference  to  help  to  be  rendered  by  that  Department  of  Govern- 
ment to  sanitary  authorities  on  the  littoral  of  England  and  Wales 
in  supervision  of  coastwise  shipping  from  plague-infected  northern 
bome-ports.       Epidemic     Pkgue     Regulations,     general    and 


MBDicAL  particular,  were  drafted  with  a  view  to  their  prompt  issue  in  the 
oiFicKS'8  gygn^  Qf  |.|jg  disease  extending  from  Scotland  into  Englanrl  and 
Wales.  In  this  connection  and  as  regards  the  metropolis,  con- 
ference was  had  with  representatives  of  the  Metropolitan 
Asylums  Board  and  of  the  London  County  Coimcil  as  to  the 
functions  to  be  exercised,  separately  but  in  concert,  by  these 
bodies  in  the  matter  of  segregation  of  plague  cases,  of  suspected 
cases,  and  of  plague-contacts. 

It  is  matter  for  congratulation  that  the  above  measures,  actual 
and  prospective,  proved  in  the  event  in  excess  of  demand  for 
them.  Plag:ue  in  (irlasgow  was,  as  a  residt  of  the  action  of  the 
local  authority,  quickly  arrested,  and  not  long  after  suppressed. 
In  no  single  instance  was  there  suggestion  even  of  transfer  of 
plague  from  Scotland  into  England  by  sea  or  by  land.  So 
admirable,  indeed,  in  their  methods  and  in  their  execution,  were 
the  procedures  adopted  in  Glasgow  that,  assent  having  been 
obtamed  from  the  Scottish  authorities,  Dr.  Theodore  Thomson 
was,  as  already  noted,  despatched  by  the  Board  to  Glasgow  to 
study  there  the  application  of  S<*otti»h  plague  measures  for  our 
own  profit  and  advantage. 

In  the  above  circumstances,  the  cases  of  plague  and  suspected 
plague  with  which  the  Board  were  called  upon  to  deal  in  190(.>-01, 
were  not  other  than  of  the  routine  sort  to  which  we  are  becoming 
accustomed.  In  nine  instances  only  was  suspected  "inland" 
plague  reporte<l  to  us  ;  but  in  not  one  of  them  was  the  suspicion 
that  had  been  entertaine<l  confirmed  bacteriologically.  Sea-borne 
plague  or  suspected  plague,  on  the  other  hand,  was  more  often 
reported  than  in  previous  veal's  ;  not,  it  would  seem,  because 
it  was  more  abundant,  but  rather  bv  reason  of  the  extra 
alertness  generally  of  local  port  officers.  Out  of  twenty-three 
suspected  occasions  of  "over-sea"  transference  of  plague,  the 
diagnosis  was  verified  in  only  four  instances.  In  all  cases 
plague  was,  as  soon  as  detected,  stringently  dealt  with,  and  in  no 
instance  did  extension  of  the  disease  to  other  persons  occur. 


Auxiliary    Scientific   Investigations. 

The  "  field  observations  "  of  the  Medical  Department  have 
from  time  to  time  yielded,  and  the  Board  in  consequence  have 
published,  not  a  few  facts  respecting  foods  of  various  sort  as 
agent-s  in  the  dissemination  of  disease  such  as  Scarlatina, 
Diphtheria,  Enteric  Fever,  and  Diarrhcca.  But  much  has 
remained  to  be  learned  resj)ecting  the  liabilities  of  different  fooils 
to  contain  infectious  material,  the  sources  whence  are  derived 
the  infections  conveyed  by  these  foods,  and  above  all,  the 
conditions  which,  when  infection  germs  are  present  in  foods, 
govc.'ik  their  conservation  and  multiplication  therein.  Accord- 
ingly, as  shown  in  my   report  for    last    year,    information    has 


ittDKUL      Dr.   Klein  for  tubercle  bacilli,  the  sediment  obtained  in  each 
^f^SS^     instance  from  250  cc.  being  inoculated,  half  of  it  sabcutan^- 
—  ouslj   into    one    guinea-pig,   the    other    half    intraperitoneallj 

in  another  guinea-pig.  Thu9  tested,  seven  per  cent,  of  the 
snamples  produced  tuberculosis  in  the  experimental  animals.  Lest 
undue  importance  shoidd  be  attached  to  this  proportion,  how- 
ever, Dr.  Klein  is  careful  to  point  out  the  marked  ▼ariationri 
which  during  diflfereut  periods  occurred  in  the  ratio  of  tubercu- 
lous to  total  samples.  Had  he  ceased  his  examination  with  his 
first  38  samples,  his  facts  might  have  been  taken  to  indicate  diat 
15  per  cent,  of  coimtry  milk  delivered  in  London  is  tuberculoas ; 
on  the  other  hand,  had  he  restricted  his  observations  to  the  next 
40  samples,  they  would  have  suggested  that  all  such  milk  is  free 
from  tubercle.  It  is  not  difficult  to  surmise  the  probable  oausee 
of  such  variations,  but  the  point  should  be  noted.  Obviooslj  it 
is  essential  that  experiments  in  sufficient  number  should  be 
carried  over  considerable  periods  of  time  before  attempt  is  made 
to  contrast  the  condition  as  regards  tubercle  of  one  muk  service 
with  another. 

In  testing  his  milk  sediments  for  tubercle,  Dr.  E^lein  has  been 
careful  to  eliminate  '^  acid-fast "  cjlindrical  bacilU  morphologi- 
cally resembling  true  tubercle  lutcilli,  and  sometimes  (as  I 
indicated  in  last  year's  report,  misleadingly)  termed  ^  pseudo- 
tubercle"  bacilli.  The  "bacillus  pseuao-tuberculosis "  of 
A.  Pf eiffer,  with  which  Dr.  Klein  dealt  last  year,  was  met  with  in 
eight  milk  samples.  One  other  definitely  pathogenic  microbe 
was  detected  by  Dr.  Klein  once  only  in  a  single  sample  of  mUk 
sediment.  This  was  a  seemingly  hitherto  undescribea  yeast,  the 
source  of  which  can  only  be  conjectured.  In  addendum  to  his 
report  Dr.  Klein  gives  a  detailed  account  of  the  blastomycetes  in 
question,  along  with  means  for  differentiating  it  from  allied 
micro-organisms. 

Apart  from  the  microbes  already  referred  to,  over  30  per  cent. 
of  the  guinea-pigs  inoculated  subcutaneously  and  intraperiton- 
eally  with  milk  sediment  showed  local  pus  formation  associated 
with  staphylococcus  pyogenes  aureus,  with  streptococcus 
pyogenes,  with  streptococcus  longus  or  brevis,  or  with  bacillus 
coli.  As  Dr.  Klein  points  out,  the  presence  of  these  pyogenic 
organisms  in  milk,  though  possibly  without  significance  so  far  as 
the  healthy  individual  is  concerned,  may  well  attain  importance 
when  the  milk  is  brought  into  contact  with  already  damaged 
tissues  —  for  example,  a  diseased  tonsil.  In  this  connection 
Dr.  Klein  records  some  interesting  results  of  examination  of 
secretion  obtained  from  chronic  inflammatory  non-tubercular 
lesions  of  the  udder  in  20  milch  cows.  In  most  instances 
the  secretion  was  associated  with  common  pyogenic  micro<- 
organisms  ;  in  one  instance  a  hitherto  undescnbed  variety  of 
streptococcus,  which  Dr.  Klein  terms  streptococcus  radiatus 
pjfof/enes  was  met  with  ;  in  another,  a  pyogenic  micro-organism 
similar  morphologically  and  in  certain   cultural  aspects   to  the 


diphtheria     bacillus,     and     named     by     Dr.    Klein     bacterium      mbdioal 
diphtherioides.  S^oS!" 

Twelve  samples  of  butter  of  diverse  origin  were  emulsified  (h.)  Butter  and 
with  sterile  salt  solution,  placed  in  the  ice  chest,  and  there  ^«''<'«''<»*- 
allowed  to  form  sediment.  Each  sample  was  then  tested  by 
inoculation  into  guinea-pigs,  each  animal  receiving,  peritonealiy 
or  subcutaneouslj,  sediment  representing  two  oimces  of  butter. 
No  diseased  condition  was  produced  in  21  ;  one  died  from 
unknown  cause ;  two  developed  local  abscess  due  to  staphylococcus 
aureus.  No  diseased  condition  was  developed  by  twelve  animals 
inoculated  with  sediment  similarly  obtained  from  six  samples  of 
margarine  of  different  origin. 

Samples  of  tinned  food-stufsj  namely,  eiffht  of  condensed  milk,  ^)  nmedand 
four  of  tinned  salmon,  and  four  of  tinned  "  potted  ham,"  were  ^ 
examined  for  the  presence  of  bacillus  coli  or  allied  forms,  of 
pathogenic  anaerobes,  and  of  pathogenic  cocci.  No  such  micro- 
organisms were  demonstrated  in  platinum  loopsfuU  of  material 
ta&en  from  any  of  the  tins.  None,  however,  were  sterile.  The 
Mune  microbes  appeared  to  be  absent  from  four  meat  pies,  three 
samples  of  German  sausage,  and  three  of  ^' black  pudding." 
Certain  bacilli  found  in  these  preserved  meats,  including  a  spore- 
bearing  bacillus  which  otherwise  presented  remarkable 
resemblance  to  B.  typhosus,  proved  non-pathogenic  to 
rodents. 

In   his   report  for  last   year   on   the   intimate   pathology   of  scarlatina 
scarlatina,  Th.  Mervyn  Gordon  showed  that  a  fatal  result  in  this  cSccusf^^"^ 
disease  is  to  be  attributed  to  invasion  of  the  blood  and  organs 
by  streptococcus.     And,  further,  he  obtained  indication  that  the 
mucous  membrane  of  the  tonsil  and  pharynx  is  in  all  cases  the 
site  of  the  primary  fatal  streptococcus  invasion. 

Acting  on  this  indication.  Dr.  Gordon  has  in  1900-01 
resorted  to  more  exact  study  (Appendix  B,  No.  3)  of  the 
tonsillar  mucus  in  health  and  disease,  employing  for  his  purposes 
a  method  of  estimating  approximately  the  relative  abundance  of 
the  different  micro-organisms  present  in  this  secretion.  His 
attention  in  this  sense  has  been  given  in  the  first  instance,  and 
chiefly,  to  the  tonsillar  secretion  of  scarlatina — by  preference, 
scarlatina  of  mild  uncomplicated  type.  But  also  he  has  examined 
the  tonsillar  secretion  in  doubtful  cases  of  this  malady,  and,  for 
purposesr  of  comparison,  in  attacks  of  diphtheria  also. 

Dr.  Gordon  infers,  as  a  result  of  these  and  further  parallel 
observations,  that  the  graver  manifestations  of  scarlatina  are  due, 
not  to  a  single,  but  to  a  twofold  agency.  That  the  infectious 
malady  scarlatina  is  to  be  referred  to  streptococcus  scarlatinas, 
whereas  the  dangerous  phases  of  this  disease,  and  especially  its 
fatal  tendency,  frequently  result  from  supplementary  mvasion  of 
the  blood  and  tissues  of  the  patient  by  streptococcus  pyogenes. 
Thus  he  ascertained  that  streptococcus  scarlatinse  is  the  micro- 
organism which  is  uniformly  present  and  predominant  in  the 


igmoicAx.      mncoiiM  ierrprion  of  the  tiiaail  of  ordinary  mild  scarlatiiia ;  that 
SS^rStT^      in    ^^^    nana!    <iiM!har(r^  of   the   ili<«eaAe    this   micro-orguiism  is 
—  ftx<»pprir»nally.    and    in    the    ear-4iL4charge    only    rarely,   to   be 

d«^r^>ctefl  :  and  that  in  the  blooti  and  oi^rans  of  £fttal  cases,  inhere 
it. 4  presentee  in  ahiindant^e  misrht  have  been  anticipated,  strepto- 
cooi'ii:4  ."toarlatinse  u*  bv  no  means  universally  found.  On  the 
othf'f  hand.  strept<w*o«N:ui5  pyoorenes  was  found  by  him  to  be 
.-iiel<l<.m  absent  from  scarlatina  at  any  :«tage  of  this  disease. 
PVpfjiif^ntly  it  way*  present,  in  association  with  streptococcus 
sf'.arlatinse,  in  the  tonsillar  mucus  of  even  uncomplicated  benign 
ca^ef^  at  a  verv  early  stance  of  their  attack ;  and  in  the  nasal  and 
aural  di.^charcre!^  of  the  disease  it  abounded,  to  the  exdusion 
almo<(t  of  r>ther  micro-organisms.  Finally,  in  the  blood  and 
organs  of  fatal  scarlatina  Dr.  Gordon  found  streptococcus 
pyf)<^eTif^s  commonly  present — in  circumstances,  indeed,  and  under 
(*on(litions,  in  the  majority  of  cases,  highly  suggestiye  that  death 
had  resulted  hj  the  agency  not  of  streptococcus  scarlatins,  but 
of  this  otlicr  and  septicaemic  micro-organism. 

Other    work   by    Dr.  (jrordon  in    1900-01   on    scarlatina  has 
ificlii<led  study  in  general  of  the  differential  characters  of  various 
stn»ptococ<'i   associated  in  this  disease,  in  the  course  of  which 
study  lie  has  dealt  specially  with  those  of  them  which  he  regard** 
ii<  e'JscMitially  concerned  with   the  clinical  manifestations  of  th^ 
indlndy.     Streptococ<Mis  scarlatina;   and  streptococcus   pyogen^® 
lie  li!i<  subje<*ted  ti»  the  severest  of  known  biological  tests.     Ead^ 
of  tliein,  deri\ed   in  turn  from  a   variety  of  sources,  has  bee^ 


pa^^f'tl  by  hitu  thniugh  the  Inxlies  of  a  series  of  rodents,  and  ver;^ 
jrenendlv  w'\\\\  the  result  that  when  recovered  from  the  tissues  o.^^ 
the  \i\M  roflent  of  the  series  thu  |>articular  streptococcus  has  beei^ 
\\^\\\\\\   \o  h:ive  ivtrtined   its   biological    iudividuality   altogethef"'^ 

unimprtivtMl. 

One  Oliver  observaiion  by  Dr.  Gottion  in  this  connection  is  of 
p;\vn»Mtlrtv  inieiv^t.  Ho  finds  that  wheroas  streptococcus  pyogenes 
\\\w}\  u^(^cu):>tcd  i^To  ihe  mousr  is  a>  a  nde«  fatal  to  that  animal 
\vx  m^uiml  «blVM*)on  o1  the  «uor^>lv  thrvHighoui  its  tissues, 
.n,^^^i^r.Nrr\^<  <c:iv*jiTii^j\^  i*  o:^^v:^Wo  M  i>nxiiK*ing  a  like  eflPect 
\\\\Ai  \ r\\\'\\\\\^\p  \n\,Mt\  "iv<>n-io;x>»i  to  uio  :^iie  of  iDocolation. 
Um     .^^ ..  \  \  ■U1,^^^   \\-,^^i\,i   iiviv,  roi   *^r.''lX   to  aSFonJ  iDdication  of 

<     "i.i  '     ' .   '      4   I  i'i\ .    •»•.-;  ,»,'»•>  .»!%"■  ft  re.'.  I'^Tiyv. 
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which  more  particular  attention  has  been  given  has  been  the  mbdioaj 
typhoid  bacillus,  the  accepted  essential  cause  of  enteric  fever,  repori 
since  presumption  has  been  strong  that  this  micro-organism  is 
above  others  prone,  when  distributed  over  soil  along  with  sewage 
and  other  effete  matter,  to  multiply  on  occasion  by  large  amount 
and  with  much  rapidity,  while  still  preserving  in  its  offspring  its 
characteristic  virulence.  But  the  results  so  far  of  the  laboratory 
experiments  which  have  been  undertaken  have  afforded  indication 
less  of  soil  conditions  which  conserve  and  multiply,  than  of  soil 
conditions  which  inhibit  and  destroy,  the  typhoid  bacillus.  It 
has  been  found  that  though  organically  polluted,  surface  soils  do, 
when  sterilised^  permit  multiplication  of  this  microbe,  not  any 
surface  soils  wherein  the  enteric  fever  micro-organism  was 
brought  in  competition  with  the  bacteria  natural  to  the  soil  have 
afforded  opportunity  to  this  bacillus  to  maintain  its  existence  for 
more  than  a  few  days. 

In  these  circumstances,  investigation  in  1900-01  sought  to 
ascertain — 

(1.)  The  precise  conditions  which  in  a  surface  soil,  else  wise 
favourable  to  the  multiplication  of  the  typhoid  bacillus,  deter- 
mme  its  prompt  extinction  when  placed  therein  in  competition 
with  the  bacteria  natural  to  the  soil. 

(2.)  How  far  the  hostility  exhibited  in  the  laboratory  by 
surface  soil  microbes  toward  the  typhoid  bacillus  is,  under  the 
natural  conditions  of  open  country,  extended  to  other  microbes  of 
intestinal  derivation  ;  to  such  micro-organisms,  for  instance,  as  are 
commonly  far  more  abundant  in  sewage  than  the  typhoid  bacillus, 
and  which,  under  the  conditions  of  open  coimtry  experiment,  are 
much  more  readily  identified  and  estimated  in  bulk  than  the 
enteric  fever  microbe. 

(3.)  What,  in  a  given  locality,  the  soil  of  which  has  long  been 
habitually  fouled  by  excremental  matters  and  wherein  enteric 
fever  is  endemic,  is  the  result,  as  regards  the  bacterial  quality  of 
its  deep  soil  water,  of  conflict  in  the  upper  layers  of  the  soil 
between  micro-organisms  proper  to  the  soil  and  intestinal 
bacteria  with  which  such  soil  has  been  fouled  ? 

Dr.   Sidney  Martin's  report  (Appendix  B,   No.  4)  relates  to  (a.)  antag< 
the  first  of  these  questions.     He  endeavoured  at  the  outset  to  soiLB^^Bi 
determine  whether  the  extinction  of  the  typhoid  bacillus  when  in   puosuJ^" 
coni|>etition    with    other    microbes   in  a   surface    soil   otherwise 
favourable  is  due,  on  the  one  hand  to  exhaustion  of  nutriment  in 
the  soil  in  consequence  of  rapid,  multiplication  of  the  numerous 
competing:  soil  micro-organisms,  or  on  the  other  hand  is  to  be 
referred  to  special  antagonism  of  chemical  products  of  certain 
soil  bacteria  to  the  typhoid  bacillus.     A  readily  identifiable  non- 
putrefactive  niicrohe— bacilhis  ramifiraiis  — was  isolated  from  soil, 
and   pure  cultures  obtained.     Having  ascertained  by  preliminary 


Hrniif^Af-      expenments  the  existence  of  antagonisin  between  this^  bacQliu 
%tobt['     ana  the  typhoid  bacillus,  sterilised  sur&ce  soil  from  Chichester, 
—  and  a  dilute  liquid  medium  containing  peptone,  were  each  inocu- 

lated respectivelj — with  bacillus  ramificans ;  with  typhoid  bacilldB 
recently  obtained  from  the  human  subject ;  and  witn  both  these 
micro-organisms,  either  at  one  and  the  same  time,  or  after  suitable 
intervals. 

The  media  thus  inoculated  were  then  incubated,  some  at  37^  C, 
others  at  22^  C,  and  every  few  days  they  were  tested  to  deter- 
mine, in  the  case  of  the  double  inoculation,  the  relative  abundance 
of  the  two  micro-organisms,  and  in  the  case  of  the  single  inocu- 
lations, the  validity  of  the  control  experiments.  Dr.  Martin 
foulid  that  in  the  Chichester  soil  B.  ramificans  caused  diminution 
of  the  typhoid  bacillus  in  about  twenty-six  days,  and  produced 
its  extinction  in  about  33  days.  In  the  liquid  medium  similar 
diminution  was  apparent  in  45  days,  and  extinction  in  72  days. 
Further,  in  oi'der  to  encourage  a  growth  of  B.  typhosus,  this 
bacillus  was  inoculated  into  ordinary  peptone  broth  and  incubated 
at  37"^  C,  B.  ramificans  not  being  supenidded  to  the  broth  until 
the  typhoid  bacillus  had  a  start  of  four  days.  The  residt^ 
however,  hardly  differed  from  the  previous  experiments  :  B. 
ramificans  had  obtained  the  mastery  after  37  days,  and  the 
typhoid  bacilli  disappeared  altogether  after  52  days. 

Dr.  Martin  now  separated  sterile  filtrates  from  certain  liquid 
media  which  for  several  weeks  had  supported,  one  a  pure  growth 
of  B.  ramiticans,  another  a  mixed  growth  of  B.  ramificans  and 
B.  ty|)hosus.  Both  filtrates  were  inoculated  from  an  active  broth 
culture  of  the  typhoid  bacillus.  The  latter,  however,  in  each 
instance  had  become  extinct  at  the  end  of  three  days.  In  a 
further  series  of  experiments  nutrient  media,  of  a  kind  favour- 
able to  the  growth  of  the  typhoid  bacillus,  were  inoculated  with 
C'hichester  surface  soil,  incubated  for  various  periods,  and  then 
filtered.  The  filtrates,  containing  the  chemical  products  of  the 
numerous  soil  micro-organisms,  proved  in  each  instance  fatal  to 
the  vitality  of  the  typhoid  bacillus.  It  is  noteworthy  that  they 
likewise  failed  to  permit  growth  of  Gartner's  bacillus  and  bacillus 
coli. 

SKwiSB^^  The  second  of  the  questions  formulated  above  has  been  made 

MicBo-  (Appendix  B,  No.  5)  the  subject  of  careful  study  by  Dr.  Houston. 

suRPiSBi^soiL  On  a  country  estate  a  plot  of  gix)und,  5  feet  square,  which  had 
NAxSBio.  °^^  been  manured  for  at  least  six  years,  was  selected.  On  three 
ooNDiTioNs.     separate  occasions  fresh  cesspool  sewage  was  uniformly  distributed 

over  this  plot : — in  July,  12  gallons  were  applied,  all  in  one  day  ; 
for  some  five  weeks  in  August -and  September  the  same  quantity 
was  distributed  over  the  plot  twice  a  week ;  and  during  some 
eight  weeks  in  mid-winter  fresh  cesspool  sewage  was  applied 
intermittently  in  the  total  amount  of  60  gallons.  In  this  way 
organic  matter  containing,  as  Dr.  Houston  ascertained  by  control 
experiment,  a  host  of  micro-organisms  habitually  abundant   in 


fresh   sewage,   was   introduced   into    soil  previously   free   from      mbdicai 

•  1  kJ  IF  IF  iC  BB 

tnem.  rbport. 

In  course  of,  and  every  few  days  for  many  weeks  after,  each 
treatment  with  sewage,  portions  of  soil  were  removed  (under 
comparable  conditions  and  with  precautions  which  Dr.  Houston 
details)  and  were  subjected  to  scrutiny.  The  object  was  to 
determine  how  long  sewage  micro-organisms — ^in  particular  strep- 
tococcus, B.  coli,  and  B.  enteritidis — were  able  to  maintain  their 
existence  in  the  soil,  and  in  what  abundance  they  coidd  be  found 
there  as  time  went  on.  It  was  to  be  expected  that  the  results 
obtained  after  each  watering,  or  series  of  waterings,  with  sewage 
would  not  be  in  all  respects  comparable,  having  regard  to 
variations  in  season,  temperature,  and  rainfall,  and  to  necessary 
modifications  of  the  conditions  of  experiment;  and  instructive 
indications  of  differences  thus  caused  can  be  gathered  from  Dr. 
Houston's  data.  Taking  the  experience  of  the  whole  twelve- 
months, however,  Dr.  Houston  found  that  certain  results  were 
obtained  time  after  time.  Watering  the  soil  with  sewage  con- 
taining micro-organisms  in  enormous  number  did  not  entail 
marked  permanent  addition  to  the  total  number  of  bacteria  in  the 
soil  plot.  Only  for  a  comparatively  few  days  after  receiving  the 
sewage  did  the  soil  show  conspicuous  increase  in  its  total  bacterial 
contents,  along  with  diminution  in  the  proportion  of  its  spore- 
bearing  micro-organisms  to  the  total  bacteria.  It  was  evident 
diat  the  spil  bacteria,  as  a  class,  readily  gained  the  mastery  over 
the  sewage  bacteria. 

As  regards  sewage  micro-organisms  of  particular  kinds,  Dr. 
Houston  found  that  microbes  of  the  streptococcus  class,  which  in 
previous  researches  he  has  shown  to  be  characteristically  abun- 
dant in  fresh  sewage,  were  almost  at  once  killed  in  the  soU. 
Microbes  capable  of  producing  gas  in  gelatine  shake-culture, 
constantly  present  in  cesspool  sewage,  showed  in  the  soil  no 
tendency  to  increase  after  the  first  few  days,  and  thereafter 
diminished.  Like  diminution  occurred  in  microbes  capable 
of  developing  indol  in  broth  culture  at  37"  C.  On  the 
other  hand  the  well-known  ability  of  the  snoring  B.  enteri- 
tidis to  maintain  itself  in  soil  was  again  illustrated  in  these 
experiments,  although  it  is  noteworthy  that  the  addition  of 
sewage  to  the  soil  plot  failed  to  bring  about  as  much  increase 
as  mighi  have  been  anticipated  in  the  total  number  of  spores 
of  this  microbe.  The  facts  as  regards  persistence  of  B.  coli 
are  of  particular  interest  in  view  of  the  association  of  this 
microbe  with  B.  typhosus.  Bacillus  coli  which  is  "  typical," 
in  the  sense  of  responding  to  all  the  series  of  tests  to  which 
this  micro-organism,  when  of  recent  intestinal  origin,  is  recog- 
nised to  respond,  had,  upon  the  whole,  a  short  life  in  the  soil. 
But  we  have  now  come  to  recognise  as  almost  certain  that  this 
microbe  in  diverse  environments  outside  the  animal  body,  is  apt 
to  undergo  modifications  in  its  cultural  characters,  and  that  forms 
atypical,  in  that  they  fail  to  respond  to  certain  of  the  tests,  are 


iciDioAL      none  the  less  derivatives,  more  or  less  recent,  of  the  '^tjpmr* 
^RRPORT.       bacillus.     For  many  weeks  after  each  watering  of  his  soil  plot 
■ ""  with   sewage,   Dr.  Houston  found   eyidence  of  the  presence  of 

these  varieties  (as  they  may  here  be  termed)  of  B.  coli.  Although 
in  ea(*,h  instance  thej  showed  a  general  tendency  to  decrease  in 
numbers,  and  sometimes  appeared  to  have  become  extinct  a<<  time 
went  on,  it  is  instructive  to  note  that  on  several  occasions, 
whether  as  a  result  of  seasonal  or  other  conditions,  a  distinct 
increase  took  place,  and  that,  among  the  forms  of  B.  coli  which 
were  separatea  during  this  renewal  of  vitality,  some  were  in  all 
cultural  respects  *^  typical."  Such  typical  forms  were  obtained 
in  one  instance  on  the  fifty-sixth  day,  and  in  another  on  the 
eightieth  day  after  the  last  watering  with  sewage.  A  paralld 
series  of  experiments  made  by  Dr.  Houston,  in  London,  with 
soil  kei)t  in  specially  constructed  boxes  and  watered  at  intervals 
with  London  crude  sewage,  yielded  a  series  of  results  verj 
nimilar  to  those  obtained  under  more  natural  conditions  in  the 
country. 

tion^of'^hbw-  '^'^^  third  of  the  above  questions — /.^.,  the  bacterial  quality  of 
Aoic  MicHo.  deep  rtoil  water  as  influenced  by  contamination,  excrementul  and 
DKKPHoii.  other,  of  the  surface  soil  in  areas  prone  to  enteric  fever — has 
WATKii.  been  likewise  investigated  (Appendix  B,  No.  6),  by  Dr.  Houston, 

who,  for  reasons  which  will  be  apparent  to  readers  of  ray 
report  of  last  year,  has  selected  Chichester  as  a  locality 
where  enteric!  fever  i»  endemic,  and  where  the  conditions 
nf  si>il-f()n1iiig  could  be  considered  to  answer  the  required 
purpose.  Chichester  wells  are  sunk  in  coarse  gravel  overlying 
the  clay  of  the  London  and  Beading  beds,  and  are  so  constructed 
as  to  permit  lateral  flow  of  soil  water  through  them.  In  making 
his  choice  of  wells.  Dr.  Houston  selected  those  which  are  coverea 
(»ver  :  fourteen  wells  were  examined,  most  of  which  are  situate  in 
\mTts  of  th(^  town  that,  as  a  result  of  Dr.  Thomson's  enquiines, 
may  l)e  termed  endemic  enteric  fever  areas.  Water  from  several 
of  these  wells  was  examined  on  more  than  one  occasion.  In  all, 
thirty  samples  were  tested,  each  as  regards  its  chemical  purity, 
the  total  number  of  bacteria,  and  the  presence  and  relative 
abundance  n^spectively  of  bacteria  capable  of  producing  gas  in 
gelatine  shake-<;ulture,  of  B.  coli  and  allied  forms,  of  B.  typhosus, 
of  spores  of  B.  enteritidis,  and  of  streptococci.  Apart  from 
<;ertain  ine(iualities  in  the  amount  of  chlorine,  none  of  these 
samples  yielded  clunnical  results  likely  to  give  rise  to  suspicion  of 
organic  pollution.  Most  of  the  waters  indeed  would,  on  chemical 
data,  be  judged  to  be  of  somewhat  exceptional  purity.  And  if 
n;lian(re  were  placed  on  determination  of  the  total  number  of 
microbes,  the  majority  would  be  considered  pure.  For  example, 
nine  contained  less  than  15,  and  other  five  less  than  100  bacteria 
per  cubic  centimetre.  Only  in  two  or  three  was  the  total 
number  strikingly  large  : — f.f/.  above  400  [)er  cubic  centimetre. 

Twenty-lwo  out  of  the  above  thirty  samples  failed  to  produce 
development  of  gas  in  gelatine  shake-culture,  even  when  (by  the 


filter-brushing  method)  as  much  as  100  cc.  of  the  sample  was      MEDioi 
employed : — of  the  remaining  eight,  two  gave  a  positive  result       refor 
when  no  more  than  10  cc.  was  used.     None  of  the  thirty  samples 
gave  indication  of  presence  of  spores  of  B.  enteritidis  when  as 
uttle  was  employed  as  10  cc. 

The  results  obtained  with  respect  to  the  presence  of  B.  coli  and 
allied  forms  were  striking.  And  here  be  it  noted  that  lest  there 
should  be  any  doubt  as  to  his  reasons  for  judging  a  particular 
micro-organism  as,  or  as  not,  allieil  to  B.  coli,  the  results  of 
testing  in  diverse  ways  every  microbe  which  presented  prima 
fade  resemblance  to  B.  coli  have  been  recorded  in  detail  by  Dr. 
Houston.  Out  of  the  30  well-waters,  no  less  than  22  showed  the 
presence  of  coli-like  microbes  in  100  cc.  or  less.  Twelve  waters 
ehowed  these  micro-organisms  in  10  cc. ;  no  less  than  six  yielded 
coli-like  microbes  in  O'l  cc.  As  regards  samples  collected  from 
the  same  wells  but  on  different  dates,  it  is  noteworthy  that  B. 
coli  or  allied  forms  were  sometimes  absent  from  every  sample, 
bat  in  other  cases  it  was^  present  at  one  time  and  absent  at 
another.  Samples  showing  relative  abundance  of  coli-like 
microbes  in  several  instances  had  also  shown  an  unusually  large 
total  number  of  bacteria.  But  this  was  not  alwavs  the  case,  and 
u»  one  instance  B.  coli  was  detected  in  10  cc,  while  the  total 
number  of  bacteria  per  cc.  was  only  fourteen.  The  typhoid 
bwillus  was  not  detected  in  any  of  the  thirty  well-waters.  All 
microbes  presenting  prima  facie  resemblance  to  B.  coli  or  to  B. 
typhosus  were  tested  as  regards  "  Widal's "  re-action,  and  Dr. 
Houston  records  some  interesting  positive  results  in  the  case  of 
certain  coli-like  bacteria. 

The  results  with  regard  to  streptococci  are  of  interest  in  view 
01  the  comparative  rapidity  with  which  micro-organisms  of  this 
8  when  introduced  along  with  sewage  into  water  or  surface  soil 
'^ve  been  shown  to  disappear.  No  micro-organism  that  could 
^ith  certainty  be  placed  in  the  streptococcus  class  was  found  in 
10  cc.  of  twenty-five  of  the  well-waters  ;  in  10  cc.  of  each  of  the 
remaining  five,  streptococcus  was  present.  Three  of  these  five 
W  contained  an  e>cessive  total  number  oi  bacteria  ;  the  other 
two  were  less  conspicuous  in  this  respect.  All  five  had  shown 
coli-like  microbes  in  10  cc. 

The  indication  afforded  by  these  c*xperiments  that  the 
Mtan^onism  to  bacteria  of  recent  intestinal  outcome  which  i^ 
exhibited  by  surface  soil  is  not  encountered,  at  any  rate  to  the 
^me  extent,  in  deep  soil  water  such  as  that  at  Chichester,  is 
valuable,  and  is  particularly  suggestive  in  relation  to  the  difficult 
problem  which  the  Medical  Department  has  now  for  some  time 
oeen  pursuing  ;  that  of  ascertaining  the  nature  of  the  conditions 
under  which  the  typhoid-bacillus  is  capable  of  maintaining  itself 
outride  the  animal  body. 

In  sequence  to  demonstration  of  the  ability  of  oysters  gathered   microbes 
from  sewage  hefoulel  forerhores  to  couvey  to  persons  consuming   ^^t>  Ooc^ 


urnnoAt  ihtim  the  infection  of  enteric  ferer.  repreaeamtiop  has  amen  thit 
iSSlKT^  other  nhell  fish,  more  parricolariT  oocUes  and  mosedsi  «ie|in 
lik<;  manner  and  in  like  conditions,  also  capable  of  diflseminatang 
thin  tlinf'.wne.  A  prwri^  as  for  instance  in  the  fact  that  these  other 
nliffll  finh  are  not  ufKuallv  eaten  raw.  there  were  gronnds  for 
ritjiC^nlin^  crickles  and  mussels  as  far  less  likdr  than  ojsterB  to 
hi'i  HM  H^r^ntH  in  conveying  enteric  fever ;  bat  in  view  of  tbs 
circtirnHtantial  evidence  adduced  in  particular  instances  as  to 
asftociation  of  outbreaks  of  this  disease  with  consumption  of  the 
Nhcll  firth  in  aucstion,  some  experimental  testing  of  the  Taliditj  of 
t.h(W(-  lillc^tttionH  was  obviously  desiraUe. 

I ri  th(!  nsfKirt  of  your  Medical  Officer  for  last  year  Dr.  Klein 
^avf)  a<M!r)imt  of  l>a<;terioHcopic  examination  by  him  of  oockkft 
fn»rn  fnntHhores  obviously  polluted  by  liquid  refuse,  in  which  he 
Nliow«»fl  that  these  molluscs  may,  on  occasion,  take  up  and  retun 
within  t.li<>ir  iKKlies  bacteria  characteristic  of  sewage.  During 
MMN)  1  li(!  has  exUmded  (Appendix  B,  Mo.  7)  his  observations  to 
tli(^  fihility,  undnr  lalMinitory  conditions,  of  cockles  and  mussels  to 
\i\\u\'i\  iiiiluH  mid  multiplying  ground  for  particular  pathogenic 
inifrohcH,  luid  rurihcr  has  tested  the  efficiency  of  certain  so-called 
'*  <'of)liing  **  |)r(HM!rtH(!H  in  destroying  the  vitality  of  infection  germs 
wliirli  tlicHi)  niolliiHr.H  may  happen  to  contain. 

Dr.  Kloiii  finds  that  both  cockles  and^mussels  readily  take  up, 
frnrti  Hrn  v,'\\U*.t  in  which  the  microbes  are  present  in  gross 
iiinoiiiit.,  t.lit*  hiirillus  of  enteric  fever  and  the  vibrio  of  chmera, 
and  that  thi^y  (*fiii  n^tAin  in  their  interior  these  germs  of  disease 
fen*  Mrirnc»  (hiyn  aft<»r  \\\i\y  have  been  withheld  from  further 
fMintiifriinution.  Ah  regards  the  typhoid  bacillus  indeed,  and 
Mu  \\vv  as  hil)nnit.ory  (conditions  are  concerned,  he  obtained 
indiratioii  thiit  c'orkh*K  may  on  occasion  serve  as  multiplying 
gnnnifl  for  this  M|HM'itir  poihiting  agent.  The  suspicions  thus 
fMiLriMidcnMl  of  the  eocklu  as  especially  undesirable  when  it  has  been 
mil)j(M*t.(Ml  tn  HiiHtfiincMl  exposure  to  the  excreta  of  enteric  fever, 
is  hy  no  miMuiM  alhiyed  hy  Dr.  Klein's  further  account  of  certain 
(|iiiiMi  **  cooking**  proeedures  to  which  he  submitted  his  experi- 
ment.iillv  in  feet  (mI  molhise.H.  lie  found  that,  dealing  with  the 
inlVrtiMl  nhelUfish  in  hulk,  application  of  boiling  water,  though  it 
uiidtriMl  t(i  kill  miiM'ohes  in  the  molhiscs  on  the  surface  of  the 
miiRH,  wiiM  not  ti(*eeHHarily  giM'mieidal  to  the  bacteria  within  the 
lioilii'R  of  thoH(«  Hitiiated  in  its  lower  layers. 

mii!init  'im;^  Wide  (^xteiision  of  plague  to  ports  abroad,  along  with  growing 
Mn/inMAMhnv  ""'•|»i«'i<»»i  <»r  shi|)-l»onie  rats  as  likely  agents  in  difiusion  of  this 
luiittiiMiit         (liHiMiMe,   raised  (piestion  as  to  means  for  dealing  in  satisfactory 

fitMhion  with  rat -in  Tested  vt»ssels  arriving  from  plague-infected 
plai*eH,  It'  wai4  foreseen  that  siieh  vessels,  more  esj)ecially  if  the 
ruts  on  hoani  them  were  aln^ady  ))lague-infected,  were  not 
nnlikt«ly  t.o  heeome  soun'cs  of  danger  to  this  country  ;  and  that 
therefore,  tlut  ext**rmination  of  rjits  on  ships  newly  arriving  from 
plague-infi^eted    ports   might  ho  desirable.     No  means,  however, 
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were  to  hand  for  effecting  this  with  any  certainty,  and  without  mbdical 
damage  to  the  Tessel's  cargo,  unless  at  expenditure  of  time  such  ^bS^S^ 
as,   in  the  interests  of  trade,  was  likely  to  prove  prohibitive.  — 

Accordingly  a  rat  destroying  gas  was  sought  which  could,  imme- 
diately on  arrival  of  a  ship,  and  before  her  cargo  was  broken,  be 
made  in  a  short  while  to  pervade  the  interior  of  the  vessel  in  a 
way  effectually  to  destroy  all  rats  without  in  any  sense  injuring 
cargo;  and  which  could  then,  in  an  equally  short  whUe,  be 
withdrawn  again  so  as  to  allow  the  vessel,  aiter  practically  no 
delay  at  all,  to  enter  dock  and  discharge  her  merchandise.  In 
the  circumstances,  carbonic  oxide  presented  itself  as  a  gas 
fulfilling  the  conditions  required,  and  as  possessing  moreover,  the 
advantage  of  capacitv  for  stupefying  and  killing  rats  without 
first  alarming  them  m  a  way  to  cause  them  to  flee  ashore  in 
endeavour  to  avoid  the  process  contrived  for  their  destruction. 

Dr.  Haldane  reports  in  Appendix  B,  No.  8,  the  results  obtained 
by  him  in  prehminary  experiment  on  employment  of  carbonic 
oxide  as  a  means  of  destroying  rats  on  plague-infected  vessels. 
The  method  of  carbonic  oxide  fumigation  aevised  and  adopted  by 
Dr.  Haldane  has,  so  far  as  an  empty  vessel  of  small  size  is  con- 
cerned, proved  wholly  satisfactory,  and  he  is  now  investigating 
the  applicability  of  his  method  of  rat  destruction  to  vessels  of 
large  size,  fuUy  loaded,  and  retaining  their  cargoes  altogether 
UDoosturbed. 

Concurrently  with  routine  testings  by  the  Board's  Bacterio-  klimination 

-         -  -       OP  Extrane- 

ous MlCRO- 
OROANISMS 
FROM  VAC- 
CINE LTMPH. 


logists  of  the  efficiency  of  the  glycerine  process  employed  at  the 
liymph  Laboratories  in  eliminating,  from  successive  series  of 
lymphs  maturing  there  for  issue,  the  extraneous  or  other 
undesirable  micro-organisms  commonly  associated  with  lymph  as 
collected  from  the  calf,  much  work  has  been  done  in  extension  of 
our  knowledge  of  these  bacteria  of  vaccine  lymph,  and  of  methods 
for  their  detection,  isolation,  and  identification.  Further,  with 
the  object  of  curtailing,  if  practicable,  the  costliness  in  time  of  the 
glycerinating  process — for  the  purpose,  that  is,  of  securing  prompt 
destruction  in  the  lymph  of  aU  extraneous  micro-organisms, 
without  detriment  later  to  its  proper  activity — close  study  has 
Wn  given  to  a  number  of  the  conditions  of  lymph  glycerination, 
for  the  discovery  and  better  understanding  of  those  of  them  that 
>re  essential  to  and  which  govern  successful  practice  of  the 
process.  Finally,  in  the  economic  interests  of  the  Board's  lymph 
C8tablLE)hment,  particularly  as  regards  expenditure  of  time  and 
labour,  search  has  been  made  for  agencies  other  than  glycerine 
more  competent  than  that  medium  to  eliminate  from  the  lymph 
extraneous  micro-organisms,  and  free  also  from  that  ultimately 
deleterious  effect  on  the  activity  of  vaccine  which  is  apt  to  result 
from  long  sustained. association  of  the  lymph  with  the  glycerine. 

Detailed  account  is  given  in  Appendix  C.  of  these  various 
bvestigatory  procedures,  in  a  series  of  reports  by  Dr.  Blaxall, 
Mr.  Fremlin,  and  Dr.  Green.     Generally,  the  results  of  the  work 
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APPENDICES. 


APPENDIX  A.  APr.A,No 


No.  1. 
Digest  of  the  Vaccination  Officers'  Returns  with  regard 

to  Children  whose  Births  were  registered  in  the  Year  1898. 

The  following  is  a^  summary  of  the  twenty-seventh  annual  return 
under  the  Vaccination  Act,  1871:— Of  923,059  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1898,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
^^accinated  was  562,737  (being  almost  61*0  per  cent,  of  the  whole) 
Mid  the  number  registered  as  having  died  un vaccinated  was  110,912 
(or  120  per  cent,  of  the  whole).  Of  the  remaining  249,410 
children,  3,232  (or  0*35  per  cent,  of  the  whole)  had  been  registered 
M  insusceptible  of  vaccination  ;  4  cases  as  having  contracted 
wnall-pox  ;  16,921  (or  1*8  per  cent.)  as  having  their  vaccination 
postponed  by  medical  certificate ;  and  47,423  (or  5*1  per  cent.)  in 
aspect  of  whom  certificates  of  conscientious  objection  were 
'^ceived;    leaving    181,830    (or   19*7   per  cent.)  as  "removed," 

*not  to  be  traced,"  or  otherwise  unaccounted  for.  If  from 
the  923,059  births  returned  by  these  officers  deduction  be 
^e  of  the  deaths  that  took  place  without  vaccination,  it 
appears  that,  of  the  surviving  812,147  children,  there  were 
'Watered  at  the  time  of  the  return  69*3  per  cent,  as  successfully 
^^cinated  ;  0*4  per  cent,  as  either  insusceptible  of  vaccination,  or 
*8  having  had  small-pox ;  2*1  per  cent,  as  under  medical  certificate 
0^  postponement ;  and  5*8  per  cent,  in  respect  of  whom  certificates 
of  conscientious  objection  to  vaccination  had  been  obtained  ; 
leaving  22*4  per  cent,  as  at  that  time  still  unaccounted  for  as 
'^gards  yaccination. 
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L  The  proportion  of  oasea  Qnaocoonted  for  in  the  metropolitan 
retnms  for  1898.  is  31-2  per  cent. ;  in  the  provincial  retnmB,  1^6. 
Of  the  registered  births  in  the  twenty-seven  years,  1872-98,  the 
proportion  not  Unally  accoonted  for  in  regard  to  vaccinatiaii 
(Inclading  cases  postponed)  in  eaoh  year  reapactively  has  beenu 
follows : — 


HetropoliB. 

BMt  of  Bnglud. 

Avenge  of  flTereua  1873-77      ... 

8-1 

4-1 

„      1878-82      ... 

6-8 

*■* 

„                     „      1883-87      ... 

7-4 

6-7 

„                     „      1888-93      ... 

11-1 

11-2 

„      1B93-87      ... 

239 

19-7 

In  1898  the  proportion  of  cases  unacconnted  for,  after  j 
deduction  of  the  postponed  cases,  in  the  Metropolis  and  In  the  I 
rest  of  England,  was  31-2  and  17-8  per  cent,  respectively. 

For  purposes  of  comparison,  an  addition  has  been  made  to  the  : 
tables,  showing  as  regards  each  period  of  five  years,  from  1873  to 
1897,  the  proportion  to  the  entire  number  of  births  registered,  of 
the  cases  nnaccoanted  for  in   the    Metropolis  and   the   rest  ot 
England  and  Wales  respectively. 
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1317 


1 

52 
28 
44 
863 
11 
5 
57 
19 


110 

122 

499 

58 

1,637 

1,963 

267 

53 

721 

5.430 


8*7 
3*4 
8*2 

11 -6 
3-5 

10-5 
14 
3*6 
9*3 
S'4 
5*4 


6*9 


iro 

12*3 

8*2 

17*9 

69*8 

6*2 

19*7 

4*2 

184 

18*3 

40-0 

20*9 

18*4 

22-7 


6M 
SOS 
309 
369 
386 
948 
172 
614 
9J907 
29 
396 


ej»47 


1*6 

11*8 

20-7 

6*5 

47*0 

7-7 

23 

4*4 

5*2 


2S 

223 

169 

569 

4,934 

66 
126 
499 
133 


20*7 
15'1 
251 
11*8 
37-9 
68*4 
432 
16'0 
39*9 

38*7 


292 

603 
IJ971 

368 

6,623 

10,814 

1,819 

228 
3,403 

26,021 


9'8 
3'6 
4'» 
7'3 
4'9 
8'8 
1-7 
9'2 
13'9 

ri 

7'3 


$-6 


778 

16'9 

193 

8'2 

106 

10'9 

462 

22' 8 

2^91 

18'4 

104 

47 

397 

136 

109 

6'9 

489 

16' 0 

1,131 

171 

2,636 

370 

102 

10'9 

1,787 

441 

10,476  ;       26' 2 


70 
9'7 

142 
6'6 

46'2 
6'2 
4'2 
6'6 
40 


1.080  !      17-4  ;     6,724  .      170 


10'6 
140 
18'2 

in 

28'6 
73'6 
61'2 
13'3 
37' 7 

36'e 


APP.  A,  Na  ] 

Digest  or 
Vticolnatlon 

omoenr 

BetiirD8,1896 


p.  A,  Ko.  t 

"wtof 
)cliiatioD 


anit,1806. 


DEVON. 

▲xminster 
Barnstaple 
Bideford    .. 
Crediton   .. 
Devonpoit 
East  Stonehonae 
Exeter 
Holsworthy 
Honiton     . . 
Kingsbridse 
Newton  Abbot  . . 
Okehampton 
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Digest  of 
Vaccination 
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llViis  digest y  which  is  subject  to  correction^  was  able  to  be 
inserted  just  before  the  volume  went  to  press."] 

Digest  of  the  Vaccination  Officers'  Returns  with  regard 

to  Children  whose  Births  were  registered  in  the  Year  1899. 

The  following  is  a  summary  of  the  twenty -eighth  annual  return 
under  the  Vaccination  Act,  1871  :— Of  929,189  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1899,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  617,113  (being  66'4  per  cent,  of  the  whole),  and 
the  number  registered  as  having  died  unvaccinated  was  118,516 
(or  12*2  per  cent,  of  the  whole).  Of  the  remaining  198,560 
children,  5,379  (or  0*6  per  cent,  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination  :  4  as  having  contracted  small-pox; 
16,605  (or  1*8  per  cent.)  as  having  their  vaccination  postponed  by 
medical  certificate;  and  33,573  (or  3*6  per  cent.)  in  respect  of 
whom  certificates  of  conscientious  objection  were  received ; 
leaving  142,999  (or  15*6  per  cent.)  as  "removed"  "not  to  be 
traced  "  or  otherwise  unaccounted  for.  If  from  the  929,189  births 
returned  by  these  officers  deduction  be  first  made  of  the  deaths 
that  took  place  before  vaccination,  it  appears  that,  of  the  surviving 
815,673  children,  there  were  registered  at  the  time  of  the  return 
75*7  per  cent,  as  successfully  vaccinated  :  0*7  per  cent,  as  either 
insusceptible  of  vaccination,  or  as  having  had  small-pox ;  2  per 
cent,  as  under  medical  certificate  of  postponement ;  and  4*1  per 
cent,  in  respect  of  whom  certificates  of  conscientious  objection  to 
vaccination  had  been  obtained ;  leaving  17*5  per  cent,  as  at  that 
time  still  unaccounted  for  as  regards  vaccination. 

The  proportion  of  cases  un-accounted  for  in  the  metropolitan 
returns  for  1899  is  27*7  per  cent. ;  in  the  provincial  returns  15*4. 
Of  the  registered  births  of  the  twenty-eight  years,  1872-99 ;  the 
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App.  a.  No  u.  proportion  not  finally  accounted  for  in  regard  to  vaccinati 
VaScinati  n  (including  cases  postponed)  in  each  year  respectively  has  been 
&,.Z».     follows:- 
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In  1899,  the  proportion  of    cases    unaccounted    for,    a 
deduction  of  the  postponed  cases  in  the  Metropolis,  and  in 
rest  of  England,  was  26*0  and  13*6  per  cent,  respectively. 
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Inspection  of  Public  Vaccination. 
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1 

""^ 

„    Doane 

Hweetinf:. 

Faith,  St 

5 

5 

2    9    0 

5  14    0 

21    9    0 

Dr.  Oopeman. 

Fiin*ham          .. 

4 

3 

4  12    0 

17    1    0 

33  11    0 

Mr.  Boyle. 

Farintrdon 

4 

3 

3  11    0 

7    8    0 

15    9    0 

Do. 

Flejfj?,  East  and  West 

4 

2 

1    8    0 

10    7    0 

11  15    0 

Dr.  Copeman* 

Fonlon 

4 

2 

8  10    0 

8  19    0 

15    9    0 

H    Wheaton. 

Forehoe 

8 

4 

0  17    0 

13    5    0 

21  15    0 

M    Oopeman. 

Fiilhatn 

Fylde.The 

3 

5 

2 
4 

04    1    0 
2  18    0 

104    4    0 
18    1    0 

188    5    0    , 

1 

38    4    0 

«,   Deane 

Sweeting. 
Do. 
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APP.  A,  No.  a. 

IntpaoMonof 
Vao^Bsftion, 
and  Awardi  to 
PabHc  Vac- 
clnatorg,  1900. 

UNION. 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

Na  of  Public  Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 
in  each  Union. 

Tolal  Sum 

awarded 

in  each 

Union. 

I 

Minimum. 

Maximum. 

( 

1 

£   t.  d. 

£   s.  d. 

£    8.   d. 

Gainsborough.. 

9 

6 

0  16    0 

4  14    0 

14  18    0 

Dr.] 

Qantang 

S 

2 

4  16    0 

7    9   0 

12    5    0 

r, 

Qateehead 

6 

4 

25    2    0 

94    0    0 

175    0    0 

n 

George's,  St    . . 

S 

3 

6    7    0 

44  16    0 

88    7    0 

1 

Giles,  St,and  St  Geo., 

Bloomsbury. 
Glanford  Brigg 

1 
10 

I 
9 

0  10    0 

9  10    U 

15    3    0 

34    7    0 

Dr.] 

Glossop 

1 

— 

— 

♦»    • 

Gloucester 

2 

2 

2  12    0 

10    5    0 

12  17    0 

1 
.1    ^ 

Greenwich 

2 

2 

49    7    0 

83    6    0 

132  1."^    0 

♦»    ' 

Guisborough  .. 

2 

3 

8    1    0 

25    9    0 

46  12    0 

*•    ' 

Halifax 

10 

3 

6    6    0 

14    5    0 

25    6    0 

Dr.  J 

Halstead 

5 

5 

1  18    0 

9    2    0 

25  18    0 

..    * 

Hammersmith 

4 

2 

7    3    0 

88  13    0 

95  16    0 

ti    ' 

Hampstead 

1 

1 

— 

— 

33  14    0 

Hartlepool 

s 

1 

— 

— 

39    3    0 

Dr.  1 

Hastings 

0 

2 

8    4    0 

34    9    0 

42  13    0 

%•         J 

Hatfield 

3 

3 

1  17    0 

6  19    0 

11  16    0 

»i        * 

Havant  

4 

4 

2    6    0 

0    C    0 

17    0    0 

Mr.] 

Haverfordwest 

4 

3 

9    8    0 

15  19    0 

38  14    0 

Dr.: 

Hawarden 

3 

3 

0    9    0 

12    9    0 

2:^  19    0 

.»     ' 

Hayfleld 

1 

1 

— 

— 

16  12    0 

»»    J 

Helmsley 

2 

1 

— 

2  12    0 

11    ^ 

Hemel  Hempstead  . . 

4 

3 

2  17    0 

5  12    0 

12  It;    0 

«i    * 

Henley 

6 

3 

2  18    0 

4    6    0 

10  12    0 

«j    •• 

Henstead 

5 

4 

1  10    0 

3  19    0 

10  Id    0 

»»    ^ 

Hereford 

4 

3 

8    1    0 

39  10    0 

59    9    0 

M          * 

Hertford 

5 

3 

3  10    0 

15  12    0 

23  If.    0 

W          * 

Hinckley 

4 

2 

1  15    0 

1  16    0 

3  11    0 

n       ' 

Hitchin 

D 

6 

5    6    0 

13  13    0 

42    8    0 

»i      * 

Holbeck 

1 

— 

— 

— 

— 

Holbom 

5 

3 

0    4    0 

21    4    0 

42    4    0 

ri             ' 

Holsworthy    . . 

6 

3 

3  11    0 

10    0    0 

17    6    0 

Mr.l 

Holyhead 

3 

1 

— 

— 

11  14    0 

Dr.> 

Holywell 

4 

3 

17  18   0 

i    22    4    0 

^7  10    0 

\ 
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UNION. 


0<3 

1^ 


«  • 

a 

I 

OS 

9i 


t 

< 

o 


Bange  of  Awards 
in  each  Union. 


Minimnm. 


Maxim  nm, 


Total  8am 

awarded 

in  each 

Union. 


Medical 
Inspector. 


▲PP.1,  No. 

Inspection  o: 
Vaccination, 
and  Awards 
PabUo  Vac- 
cinators, 190< 


HoDJtoo 13  6 

HoTBCMtle      ....  7  6 

Honham        ....  7  7 

HoqgfatoD-le- Spring  S  3 

Hongerford     and  6  3 
BuDsbury. 

HuBilet 4  4 

Hmley 1  1 

KflffUer         ....  5  3 

X«J]|ffton      ....  3  3 

Kidderminster         ..6  5 

Eiogibridge    ....  7  6 

lUacBclere       ....  3  3 

King's  Norton . .        ..  7  3 

Kiogton           ..        ..  5  4 

Elrkby  Moorside     ..  1  1 

Knarogborough        ..  3  1 

SnightoQ         ....  5  4 

Umpeter        ....  2  2 

Ledbury           ....  4  3 

Leeds 7  7 

Leigh     ..  ..4  3 

LeoaiDrter      ..        ..  3  2 

Lev« 6  5 

Laden  and  VVinstree  10  7 

LiOi»ln 12  9 

Liinon 3  2 

Lnrerpool         ....  3  3 

LlaafyUin         ..        ..  5  4 

LJaanrst         ..        ..  3  3 

J^wghborough  4  4 

Lowb 11  6 

^*dlow 5    I       5 

^•ottaTrflrtft  ..        ..6  3 

8963 


£  $,  d. 

10  0 

3  10  0 

1    9  0 

8  14  0 

116  0 

3  15  0 


019  0 

30    2  0 

3    5  0 

2    2  0 

2  18  0 

5    6  0 

0  10  0 


2  11    0 


£   «.  d. 

0  14  0 

8  10 
15    7  0 

9  14  0 
5  16  0 

66    0  0 


6  2  0 
67.6  0 
27  10  0 

8    6  0 

7  2  0 
24  18  0 

8  14  0 


7  12  0 

7  4  0 
11  5  0 
39  11  0 
39  18  0 
20    1  0 

3  11  0 

9  13  0 

27    0  0 

10  15  0 

77    5  0 

10  13  0 

8  17  0 
3  16  0 

10  14  0 

11  13  0 
4    7  0 


M  i,  d. 

29  17  0 

33  11  0 

33  16  0 

27  18  0 

11  10  0 

92    4  0 

6    9  0 


0  17  0 

156    8  0 

60  18  0 

23  15  0 

13  10  0 
41  11  0 
16    S  0 

4  16  0 

2  19  0 

16  10  0 

14  5  0 
80    9  0 

144  13  0 

66  13  0 

28  12  0 

8  16  0 

34  10  0 
68  14  0 
18    1  0 

160    1  0 

36  14  0 

20    3  0 

13    8  0 

35  4  0 
22  16  0 

8    6  0 


-      •    w    < 


Mr.  Boyle. 
Dr.  Darra  Mair. 

„   Thomson. 

H    Manby. 
Mr.  Boyle. 
Dr.  Johnstone. 
Mr.  Boyle. 

Dr.  Johnstone. 

n   Deane 

Sweeting. 
„   Johnstone. 

Mr.  Boyle. 

Do. 

Dr.  Johnstone. 
„    Recce. 
„    Buchanan. 
„   Johnstone. 
„    MlN-art. 

Dr.  Mivart. 

„    Reece. 

„    Deane 

Sweeting. 
.,    Wheaton. 

I,    Reece. 

„    Thomson. 

„    Fletcher. 

„    Darra  Mair. 

„    Copeman. 

„    Wheaton. 

Do. 

Do. 
Dr.  Darra  Mair. 

Do. 

Dr.  Beece. 
„    Darra  fAsAt, 


*  Thli  DDloD  WM  iDtpMtod  dnrlDB  tb*  rsar  1W. 
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API  A,  No.  2. 

Inspection  of 
Voocinstion, 
and  Awcrds  to 
PabUo  Vac- 
oinaton,  1900. 


UNION. 


Settle 

Sheffield 

Rhipston- on-Stour  .. 
Shoreditch 

Skipton 

Smallbnrgh    .. 
Southampton  (L.A.). . 
South  Molton  •• 
South  Shields . . 
South  Stoneham 
Spilsby  .. 
Stepney . . 
Steyning 
Stockbridge    .. 
Stockton 
Stokesley 
Stourbridge     .. 
Strand    .. 
Sunderland     •• 


••  I 


Tarvin   .. 

Tavistock 

Teesdale 

Tenbury 

Tendriog 

Tewkesbury   .. 

Thakeham 

Thomas,  St.     . . 

Ticehurnt 

Tiverton 

Todmorden     . . 

Torrlngton 

Totnes    . . 

Towccster 

Toxteth  Park .. 

Tregaron 


•  •        •  • 


7 
8 
6 
3 
8 
4 
2 
9 
6 
6 
7 
I 
6 
2 
3 
4 
7 
1 
6 

4 

8 
6 
2 

12 
4 
2 

15 
8 

12 
3 
5 

14 
4 


•^0 

111 


Range  of 
in  each 


Awards 
Union. 


Minimum. 


2    I 
2 


2 
8 
6 
3 

2 
3 
2 
8 
6 
6 
6 
1 
5 
2 
2 
4 
3 
1 
6 

4 

6 
5 
1 
6 
1 
1 

13 
6 
8 
3 
4 
4 
4 
2 


— 1 

£   t.  d. 

0    9  0 

8  11  0 

113  0 

21    9  0 

4    6  0 

6  6  0 
19  10  0 

10  0 

10    9  0 

7  17  0 

3  10  0 

2    6  0 

6    3  0 

8  19  0 
2  16  0 

4  12  0 

IS    9  0 

• 

0  7  0 
2  11  0 

1  IS  0 

4    1  0 


Mft-TfrnnTW. 


Total  Sum 

awarded 

In  each 

Union. 


i 


Medical 
Inspector. 


0  13  0 

0  12  0 

0  8  0 

1  16  0 

2  11  0 
0  18  0 
2    4  0 

21  15  0 
4  18 


£   «.  <f. 

1  16  0 

48  19  0 

512  0 

39    0  0 

4  10  0 

10  19  0 

66    0  0 

6  10  0 

37  6  0 
20    8  0 

7  18  0 

17    8  0 

6  4  0 
32  17  0 

7  14  0 

38  8  0 

28    9  0 


17    6 

11  10 

4    4 


0 
0 
0 


20  17    0 


22  2 

r>  4 

6  5 

11  15 

4  6 

11  0 

4  2 

27  2 

10  0 


0 
0 
0 
0 
0 
0 
0 
0 
0 


£   i.  d. 

2    5  0 

178    0  0 

21    6  0 

92    4  0 

815  0 

24  16  0 

75  10  0 

27    2  0 

141  14  0 

64    4  0 

29  10  0 
44  13  0 
39    8  6 

12  7  0 
41  16  0 

23  2  0 
48    7  0 

6  14  0 

111  16  0 

30  10  0 
37    0  0 

13  15  0 
5  14  0 

66  10  0 

0  14  0 

5  14  0 

80    4  0 

14  0  0 

24  8  0 
23  8  0 
13  6  0 
18    9  0 

13  3  0 
51  17  0 

14  18  0 


I 


Dr.  Johnstone. 

Deane 

Sweeting. 
Johnstone. 


M 


„   Deane 

Sweeting. 
M   Johnstone. 

H   Copemaa. 

Mr.  Boyle. 

Do. 

Dr.  Manby. 

Mr.  Boyle. 

Dr.  Darra  Mair. 

H    Deane 

Sweeting. 
„  .Thomson. 

Mr.  Boyle. 

Dr.  Manby. 

„    Buchanan 

„   Johnstone. 

,,    Deane 

Sweeting. 
M    Manby. 

Dr.  Wheaton. 
Mr.  Boyle. 
Dr.  Manby. 

„   Johnstone, 

„    Fletcher. 

„    Mivart. 

„    Thomson. 

Mr.  Boyle. 

I  Dr  Thomson, 

I 

,  Mr.  Boyle. 

'  Dr.  Johnstone. 

1  Mr.  Boyle. 

Do. 

Dr  Darra  Mair. 

Deane 

Sweeting 
Mivart. 


APF.  A,    Ho  I. 
Innpeetloii  ol 


SIAXDDCB  or  THE  W4TIII14T.  T 

L — EsfvcATiQKAL  TAOGDLAXiaK  iKC4nas&. 


»  HI    i 


Ki:i   I  ^. 


Id  order  u>  prc>rid^  for  liie  giwiiiiig  of  ^^Msmt  MphnaJ  eerdfica 
of  proficiener  m  Tme-ciiixnaii  iriiich  aTV*  reimired  to  be  put 
the   iDedical  quklificmiioii  fxr  emennf  into  oomzBCtB  for    t 
polormafcDoe  c^  pablk  TkociniKJoai.  or  for  mcang  »b  deputy  Ui 
cootncuir.  tiie  f oliovin^  arranrcnieine  sre  made : — 

(L)  The  Taecixuiuan  flcaikinf  emmiemMd  in  the  sobjoined  I 
ar(f  opesL,  aiid«r  offnain  epecified  t^nditians,  for  tbe  pnrpoeeB 
teaebiijg  and  examiuatioD : 

(2.;  Tb«  %'aeeiBai<on>  oificianng  at  tbeae  awdoiia  are  authorisi 
to  giT^  tlMr  roquired  oenificate  of  pmficirancr  in  Taednation 
pfsnMO^  whom  thej  have  ciiifBcitmlT  mBOriciod  tberein  ;  and 

Ci,j  T1a«  raoeinatoFB  wbose  name^  in  tbe  subjoined  list  a 
printed  in  tUU^c  Utter jf  are  also  antbonaed  to  give  mcb  ceitificat 
sttUcr  iHtfiirfaeuirj  examination,  to  persona  wbont  tbey  bave  c 
tb^mmrlv^tf  inatructed. 


B^jniiT^^t    VAwMiUm^X  VaccinaiKiB        to  fine  G 


I 


Hoo 
of  Attaodanoe 


iaV; 


♦ 


atStetMHM 
whore  period 

G<Ninesof 
iBsUuctfoaai 


r^'fiiifiM 


Hi.TbomM'«Hc«ptUl  i 


WiKitininMUrr 


HtMititaA 


I 


i'«H.titrjbAm  Court 
(Umri  lUmA. 


Hf.  Mury'ii  lltnipital 
Hi,  0 MirK ts'tt  lldNpital  I 


hi     Oliivii'M   himI    Hi. 

illihirn        hlnllltlU', 

TiKiliiy  NlMHit,  H  10. 


|t)Hnl4«Ml     lMfi|MtilNil',V, 

ItiMimii  Htiimt. 
III.    Ii}m«(.(mi     Ktmtt, 


Hon.,  Wed.,  1 


Dr.  Albert  Ernest  Cope,     Wed^  1 1. 
26.  Bessborou^h  Gmr- 
dena,  S.W. 

J/r.  Jojtepk  Loame 
9S,  TressilliAD  Bo«d, 
St.  John^a,  S.E. 

Mr.      Edwin      Climson 
Greenwood, 
19,  8t.  John's  Wood 

Park,  N.W. 

Dr.  Albert  Ernest  Cope, 
2H,  BeMBborough  Gar- 
dens, 8.W. 

Mr.    Victor    Alexander 
Jaynes, 
157,  Jamaica  Road, 
Hormondsey,  S.E. 

Mr,  tliMHiph  Loano 
See  above. 

MiM  Mary  Thome,  M.D., 
li^  Nottingham  Place, 

W. 


ITaesday,  11 
Friday,  3. 
Wed.,   3. 

Mon.,  Thun. 


Wed.,  3. 


Wed..  11. 


Friday,  9. 


((41  UhmiUiIuVmm  Hm   Mh»  i^viti^^id'  />v   h\tnntiHtitUtH  are  reoommencM  to  e 
IMUMJmtUt  Miiiiu)  tU^a  lH>lith«hHUM  N>  \\\\  \\w  \^\m\\i\wT  at  whuia  station  they  pro] 

\^\\s\\sWW»  U^s  lbi>  (W^^|t(H*^«>  t{fU»'  lf^»*HcftoH  iilumUl  oommnnicate  with 
HM^i»**flH»*l  ^iM\*vi»»»l  U»  l^miM  \\w  \Ui\vt  \*t  \\\n*  vvijular  vvur^**^  of  in>truotioi:. 
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I.— Educational  Yaccihation  Stations— <»n«nui^. 


Citiw 
aodTovu 

EdQoitk»al 

StBtiOBI. 


Places  used  aa 

BducatloB&l  VaodnatioD 

Stations. 


Vaodnstors  authorised 

to  give  Certificates  of 

Profldency  io  Vaccination. 


Days  and  Hours 
of  Attendance  of 
the  Vaccinators 

at  Stations 
where  i)eriodio 

Courses  of 
Instruction 
given  (o). 


Binnin^hain 


Brirtol     ... 


Priory  Booms,  Upper 
Priory. 


St.  Peter's  Hospital, 
Bristol. 


Gudii! 


..  ;  University  of  Gam- 
bridge,  East  Street, 
Oamoridge. 

.-  i  BoAth  Ghoroh  Insti- 
tute, Son  Street, 
Boath. 


Leeds 
LiTcrpool... 


177,  Mnlgrave  Street 


N»*w(5i»itle-     I  The  l)i^lx•ns;4ry,  Nol 
"i-Tyue.  ;       son  Street. 


SalfonJ 


Jhfeffield 


Ak'f(ieen  ... 


Dan«i 


K* 


.Southern  Hospital 
for  Women  and 
Children,  Mau- 
cheBter. 

250,     Brook      Hill. 
Sheffield. 


The   Public   Dispen- 
sary. 

Royal  Infirmary     ... 


The  Western  Dispen- 
sary. Ponton  Street. 


Dr,  Edmund  Bobinton,,, 
213,  Bristol  Boad, 
Edgbaeton, 
Birmingham. 

Mr,  Oeorge  Shepley  Page^ 
78,  Old  Market  Street, 
Bristol. 

Mr.  Joseph  Lcane 
98,  Tressillian  Boad, 
St.  John's,  S.E. 

Mr,     John     LletoeUyn 

92,  Newport  Boad, 

Cardiff. 
^      (Vacant.) 

Mr.   Xathaniel   Edward 
Roberts^ 
83,  Mnlgrave  Street, 
Liverpool. 

/>/•.  Frank  Hawthorn  ... 
0,  Regent  Terrace. 
Newcjistle  on-Tyne. 

Dr.  John  Scott  ... 
24y,  upper  Brook 
Street,  Manchester. 

Mr.  Williani  ,Shinn<r  ... 
2:>0,  Brook  Hill, 

Sheffield. 


Monday,  1.80. 


Wed.,  11. 


Friday,  11. 


Tuesday,  11. 


Tuesday, :). 


Wethicsdiiv,  '^. 


Fridiv,  2.!*^. 


Tuesday,  H. 


Eiinburgli  [ 


Mr.       liobert       Gordon      Wed.,  2.30 
McKerron^  I 

1,  Albyn  Place, 
Aberdeen. 
Dr.     Robert     Cochrane     Thursday,  2. 
Buist, 
j         166,  Nethergate, 
'  Dundee.     ' 

;  Dr.  John  Drown   Dunff,  ,  Thursday,  3. 
1 ,  Clifton  Terrace,       I 
Edinburgh. 


The  New  Town  Dis- 
pensary. 


I 


Dr.  Francis  Cadell 
22,  Ainslie  Place, 

Edinburgh. 


Tuesday,  12. 


A^P.  A,  No. 

National 
Inel 
lent,  190 


Vaccine  Etta 
liHimenl 


'")  raiididatii!  for  tluj  ('»  rlijiciUc  hy  J-Jwcnni nation  are  recommended  to  com- 
Runicat*-  eome  days  beforehand  with  the  Examiner  at  whose  station  they 
propO!»e  to  attend. 

Candidates  for  the  Ccrfifirafc  after  Instruction  should  communicate  with  the 
icthoriijc^  teacher  to  leaiii  the  dates  of  the  regular  courses  of  instruction. 


App.  a.  No.  S. 

Kaiional 
Vaccine  E:^b- 
ishment,  19C0. 


I. — Educational  Vaccination  Stations — continued. 


CiUes 
and  Towns 

having 
Educational 
Vaccination 

Stations. 


Places  used  as 

Educational  Vaccination 

Stations. 


Vaccinators  authorised 

to  give  Certificates  of 

Proficiency  in  Vaccination. 


Days  and  Hours 
of  Attendance  of 
the  Vacdnatois 

at  Stations 
where  periodic 

Courses  of 

Insferuction  are 

given  (aX 


GlassTOW...  H 


Dublin 


The  Boyal  Infirmary 


The   Western   In- 
firmary. 


46,  Upper  SadrWUe 
Stareet. 


Mr,  Robert  Home  Hen" 
dersoHy 
19,  Elmhank  Place, 
Olasirow. 
Mr.  John  Wyllie  Niooli 
7,  Kersland  Terrace, 
Glasgow. 


Monday  12 
(Women). 

Thursday,  12. 
(Men). 

Monday,  12. 


Vr.    Alexander    Nimon  I  Tnes.,  FrL,  10. 
Montqomery^  j 

45,  Upper  Sackville  ! 
Street,  Dublin.        j 


(a)  Candidates  for  the  Certificate  by  Examination  are  recommended  to  com* 
munioate  some  days  beforehand  with  the  Examiner  at  whose  station  thi^ 
propose  to  attend. 

Cimdidates  for  the  Certificate  after  hutruction  should  commnnioate  with  the 
authorised  teacher  to  learn  the  dates  of  the  regular  courses  of  instruction. 


II.— Animal  Vaccine  Station. 

The  Animal  Vaccine  Station  is  at  95,  Lamb's  Conduit  Street, 
where  Mr.  T.  S.  Stott  and  Dr.  Leslie  Thome  Thome  attend  for 
the  Vaccination  of  Children  on  Tuesdays  and  Thursdays  at 
10.30  a.m. 


III.— Distribution  op  Glycbrinated  Calf  Lymph,  1900. 

Number  of  applications  from  Public  Vaccinators  ...       50,512 

Supplies  sent  out : — 

Charged  capillary  tubes  444,221 
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No.  4. 

« 

Report  on  tho  Operations  of  the  Animal  Vaccine  Estab-  ^p^-^o-*- 
LiSHMBNT  at   Lamb's  Conduit  Street  during    the  year  otf  the 
1900-1901 ;  by  Mr.  THOMAS  8.  Stott,  Director.  tW^SSi 

^&ccino 

During  the  year  April  Ist,  1900,  to  March  3lBt,  1901, 155  calves   f9'({jS^\^;">y^ 
were  vaccinated.    The  aggregate  weight  on  reception  at  Lamb's    Mr.  stott! 
Conduit  Street  of  the  155  calves  was  43,964  lbs.     On  dismissal 
from  the  station  their  aggregate  weights  were  45,301  lbs.,  so  that 
during  retention  for  vaccination  purposes  they  gained  in  weight 
by  an  average  of  8'62  lbs. 

Of  the  above  calves,  142  were  vaccinated  direct  from  other 
calves,  and  13  were  vaccinated  from  calf  lymph  which  had  been 
stored.  As  usual,  vaccinations  performed  with  direct  lymph 
proved  more  successful  than  the  others.  Insertions  to  the  number 
of  6.697  in  calf-to-calf  operations  produced  6,521  vesicles  ;  in  the 
13  cases  vaccinated  from  lymph  stored  in  tubes,  513  insertions 
produced  440  vesicles,  giving  rates  of  insertion  respectively  of 
97-37  and  85-77  per  cent. 

No  material  difference  in  the  results  of  calf-to-calf  vaccinations 
was  observed,  whether  the  lymph  used  was  from  calves  vaccinated 
96  hours,  or  from  calves  vaccinated  120  hours  previously  ;  in 
either  case  the  rate  of  insertion  was  practically  97  per  cent. 

Primary  Vaccinations. — During  the  year  1900  to  1901  there 
were  performed  1,892  primary  vaccinations,  five  separate  insertions 
of  lymph  being  made  in  each  instance.  Of  the  persons  thus 
vaccinated  934  were  males  and  958  were  females.  All  but  13  of 
the  primary  vaccinations  succeeded  at  the  first  attempt.  There 
were  374  primary  vaccinations  from  calf-to-arm.  Of  these  persons 
primarily  vaccinated  by  the  several  staff  operators  three  failed  to 
return  for  inspection.  Of  the  371  remaining,  347  on  examination 
were  found  to  have  taken  in  five  places,  19  in  four,  3  in  three,  1 
in  two  places,  and  1  failed  on  the  first  attempt.  The  insertion 
success  rate,  therefore,  was  98' 2 2  per  cent.  The  remaining 
primary  vaccinations  were  performed  with  glycerinated  calf 
lymph. 

Reuaccbxations. — These  numbered  1,121,  of  which  902  were 
performed  from  calf-to-arm,  of  which  cases  seven  failed  to  return 
for  inspection.  Of  tho  remaining  895  cases,  805  on  inspection 
were  successful  in  five  places,  44  in  four,  13  in  three,  13  in  two, 
10  in  one,  and  10  failed,  giving  an  insertion  success  rate  of  95'55 
per  cent.  The  remaining  219  re  vaccinations  were  performed 
with  glycerinated  calf  lymph. 

There  were  11  cases  brought  back  after  inspection  on  account 
of  some  abnormal  course  of  their  vaccination.  In  the  majority  of 
these  the  abnormality  consisted  of  "  sore  arm,"  in  most  instances 
caused  by  domestic  maltreatment. 

Having  regard  to  the  falling  off  in  numbers  of  the  primary 
vaccinations,  1,892  during  1900-1901,  as  against  2,615  in  1899- 
1900,  I  attribute  this,  in  part,  to  the  domiciliary  vaccinations 
performed  by  the  public  vaccinators,  but  in  a  much  greater  degree 
to  the  fact  that,  in  many  instances,  for  some  reason  at  present 
unexplained,  the  notification  of  vaccination  being  performed  at 
the  Animal  Vaccine  Establishment  has  been  omitted  from  the 
yaccination  papers  supplied  to  the  public  by  the  Registrars. 
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No.  5. 

Report  on  the  Operations  of  the  Glyobrinatbd  Calf 
Lymph  Establishment,  1900-1901 ;  by  Dr.  Frank  R. 
Blaxall. 

The  experience  afforded  by  the  work  of  the  Glycerinated  Calf 
Lymph  EstabliBhment  during  1899  -1900  led  to  the  increase  of  the 
staff  by — 

1  Assistant  Bacteriologist, 

1  Laboratory  assistttnt, 

2  Laboratory  boys, 
2  Assistant  clerks. 

The  rooms  occupied  by  the  Department  at  the  Jenner  Institute 
of  Preventive  Medicine  were  increased  in  number  by — 

1  Laboratory, 

1  Clerks'  room, 

1  Basement  room  for  sterilising  purposes. 

Further,  the  accommodation  for  calves  has  been  altei*ed  by 
giving  up  the  Harpur  Mews  premises  and  extending  the  existing 
stabling  at  Little  James  Street.  This  arrangement  has  enabled 
me  to  group  the  calves  in  two  establishments  instead  of  having 
them  scattered  over  three. 

The  amount  of  glycerinated  calf  lymph  despatched  during  the 
year  ending  March  31st,  1901,  was  443, V?  2  tubes,  each  containing 
sufficient  lymph  for  one  vaccination. 

The  demands  have  been  fairly  evenly  distributed  over  the  year, 
and,  owing  to  the  absence  of  any  outbreak  of  small-pox  in  Englantl 
or  Wales,  we  have  experienced  at  no  period  such  excessive  calls 
as  occurred  last  year. 

The  results  of  the  use  of  the  lymph  during  the  year  for  the 
420,425  cases,  of  which  report  has  been  sent  in,  show  97*7  per  cent, 
case  success,  and  91*2  per  cent,  insertion  success. 

Summaries  of  the  issue  and  results  are  set  forth  in  the  appended 
Tables  I.  and  IL 

The  lymph  thus  issued  was  derived  from  362  calves.  All  these 
animals,  after  slaughter,  were  examined  by  our  veterinary  surgeon 
and  certified  to  be  healthy.  Four  other  calves,  which  appeared  to 
bo  in  health  during  the  course  of  vaccination,  were  found  at  the 
autopsy  to  exhibit  evidence  of  slight  tubercular  lesions  in  certain 
glands.    The  lymph  from  these  calves  was  at  once  destroyed. 

The  bacteriological  examination  of  every  lymph  has  been  syste- 
matically carried^out  as  heretofore,  and  in  furtherance  of  our 
knowledge  concerning  the  flora  jissociated  with  calf  lymph,  their 
biological  attributes  and  potentialities,  and  in  regard  to  the 
vitality  possessed  by  the  vaccine  virus  itself  imder  varied 
intiuenceii,  juuch  work  has  been  done — work  which  I  believe  will 
pjreally  aid  in  the  attainment  of  increased  efficiency. 

Reports  on  these  subjects  by  Mr.  H.  S.  Fremlin,  Dr.  A.  B. 
Green,  and  myself  appear  in  Appendix  0. 


Tablh  I.  *"■  ^'>-  *■ 

Showing  namber  of  Tdbbs  of  Oltobrwatbd  Oa.LF  Ltmph   ^<?^ni 
Bent  from    LaBOBATOBIBS  to  NaTIOKAL    VACCINB    ESTAB-    Olri>Mla>M 

LisHMBNT  for  to  Public   Vaccinatobs  ^^^mi, 

daring  the  year  ended  Slat  March,  1901.  ^-  »»i^ 


» 


Table  IL 

Showing  re6alt«  of  the  ose  of  GLTCBRDir ATKD  Calp  Lyuph  i88ue<3 

daring  the  Year  ended  31st  March,  1901. 


ToTAL  Casks. 


Period  duriiig 
■ent  oat 


Jane    Qnarter  1900 
September  ^  ., 

ilaoember    „         „ 
HATch         „       11K)1 

Total  ... 


Number 

of  cases  nsed 

for. 


113,954 

104,413 

97,107 

104,951 


4^>,425 


97-7 


Insertum. 


98*4 

93-2 

961           ! 

87-3 

97-3 

90-1 

98-8 

93-8 

91-2 


Prim  ART  Cases. 


Period  daring  which 
neat  out. 


N  amber 

of  cases  used 

for. 


Percentage  sacoess. 


Case. 


Insertion. 


.lum     Quarter  1900 

Kit|itimjber  „  „ 

htttutmhtir  „  „ 

March         ..  1901 


ti 


Total 


1 10,385 

102,388 

93,805 

102,077 

408,655 


98-5 
961 
97-3 

98-8 


97-7 


93-2 

87-4 
90-1 
93-8 


91-2 


Revaccinations. 


i'tirUnl  during  whioh 
sent  out. 


.tuiiit     Quarter  19<K) 
Htipt<n/iber  „  „ 

March  1901 


M 


ToUl  ... 


•  •  • 

••• 


Number 

of  caaes  used 

for. 


3,569 
2,025 
3,302 
2,874 

11,770 


Percentage  success. 


Case. 


96-5 
92-9 
97-6 
971 

96-3 


Insertion. 


92-7 
84-7 
92-8 
91-8 

910 
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No.  6. 

Summary  of  the  Work  of  the  Medical  Inspectors         app.a.no.6. 

during  the  YEAR  1900.  summary  of 

Work  ot  Medl- 
Inspectors 


A.   Disease  and  Sanitary  Administration. 


d?i 


The  following  sanitary  districts  were  visited  by  the  Medical 
Inspectors  with  special  reference  to  outbreaks  of  infectious  disease 
of  one  and  another  sort,  and  to  general  sanitary  circumstances  and 
administration,  viz. : — 


Name  of  District. 


...        *.. 


•••        •••        ...        ••• 


ft  Bishop  Anokland,  n.D.    ... 
tt  Boston,  U.D. 

tCriokhowell,  B.D.,  part  of  (Llangattock) 

tFailsworth,  XJ.D.    ... 

tFam worth,  XJ.D.    ... 
Gainsborough,  n.D. 


•••        •• 


. • •        ... 


. ••        •.  • 


Do. 


R.D. 


...        ... 


■a.  .•■  ... 


•  a.  • ..  ... 


...  ... 


Grimsby,  U.Da 
tt  Hexham,  U.D. 
Homcastle,  R.D.    ... 
tKearslej,  U.D. 

Leicester,  U.D 

fMachynlleth,  R.D.,  part  of  (Pennal) 
tJNailsworth,  U.D.   ... 
tJNortham,  U,D. 
ttNaneaton  and  Chilvers  Ooton,  U.D. 
fPontypridd,  U.D.   ... 
fPreetwich,  U.D. 
fRomney  Marsh,  R.D. 
Staly bridge,  U.D.  ... 
ttStroud,  R.D. 


Natnre  of  Inqniry. 


•••      ••• 


• ••       • •• 


• • •       ■• • 


•  ••      •  ■ • 


•  •  •       •  •  • 


•••       •••      ••• 


Sanitary  state  and  administration. 

Do.  do. 

Diphtheria. 

Sanitary  state  and  administration. 
Enteric  fever. 
Small-poz. 

Do. 

Do. 
Typhus  fever. 
SmaU-poz. 
Enteric  fever 
Diphtheria. 

Sanitary  state  and  administration. 
Do.  Do. 


Do. 
Enteric  fever. 


Do. 


Diphtheria. 

Diphtheria  and  scarlatina. 

Sanitary  state  and  administration. 

Small-pox. 

Sanitary  state  and  administration. 


ring  the 
year  1900. 


•  Throughout  this  summary  the  following  abbreviations  are  used  : — U.D.  ^  a 
Borough  or  Urban  District.  R.D.  =  Rural  District.  P.S.D.  =  Port  Sanitary 
District.  Jt.H.D.  =  A  Joint  District  for  hospital  purposes,  formed  under  the 
Public  Health  Act,  1875,  or  the  Isolation  Hoi^pitals  Act,  1893. 

+  See  Appendix  A,  No.  7,  p.  67. 

I  The  reports  on  these  districts  are  reproduced  in  full  in  this  volume,  see 
Appendix  A,  Nob.  8  to  13. 
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£.    BDBSXAXA*  he 


9BK1  T^ 


AidaNnii&.  r  Jit 
Afn^o.  liLminr,  T  J>- 
iaiirr.UJ^ 

BroaoltT*    and 

Ohwi>T.  SLD. 
^JUddiB^mAe,  JiAJ>. 

ksm  Hill,  ajfti  WahloB 

OAj  CYtHK.  r.  Dmbmil 
Coovmjf  rJ>. 
Cr^jdMif  CD. 
Dsuwtfu^  CD. 
Ikjfycmiurr^  R.D.,  and    Mex- 

lior^/cildif  CD. 
D<^v«',  CD. 
Kwnb^iariie,  CD. 
EdMtUri^h  and    BiahopMoke, 

U.D, 
EfieUrl^l,  CD. 
Kpi^OK«  CD. 
Rfjiiom,    R.D.f   Sotton,    Car- 

KbilloDf  and  I^<esitherhead, 

Jt.H.D. 
Parebam,  (T.D. 
Felling,  U.D. 
Folkeiitone,  U.D. 
Great  Grimaby,  U.D. 
Great  Yarmoath,  U.D. 
Hampton,  U.D. 
Hanley,  Stoke,  and  Fenton, 

Jt.H.D. 
Hythe,  U.D. 
Isle  of  Wight,  R.D. 


inoonnec- 


mooansmodMidai  iot 


Eag^Oej  and  Safley,  JtHJ). 
IkJx^Kailoii  and  Notikfield, 

rjx 

l^act^tfwp     and     BaiBCOngh, 
FJX,      and       Onnddric, 
r-D. 
Imi^CJI. 

UJ). 
p,  CD. 

U.D, 
CJD. 

under  -  Lyme, 

XewMn  Abbot  JuH.D. 

Oi^a^ILD. 

OiwftRJ). 

Oiw«nMWiih»  CD. 

Fteai^rJX 

SaifooJ*  r  J>. 

SeafoitLCD. 

SiLudlow.  JuH  J). 

Sheffield^  U  J). 

Simngbonnie   and    MUton, 

JcHJ). 
Soiiaiall-5 
Soatbgate,  U.D. 
Strond,  Jt.H.D. 
Swindon    and 

Jt.H.D. 
Walla^ey^  U.D. 
Wells  (Som.X  U  J). 
Wharfedale,  Jt.H.D. 
Whickhnm,  U.D. 
Wigan,  U.D. 
Wimbledon,  U.D. 
Winchester,  U.D. 
Wirral,  Jt.H.D. 
Wolstanton,  R.D. 
Workington,  U.D. 


CD. 


Higbworih, 


Inquiries  were  held  with  reference  to  the  provision  of 

infecting  apparatus  for  Merthyr  Tydfil  and  Scarborongh  TTrtMUH 
Dlsiriots.  Loans  for  the  provision  of  shelters  for  the  temporary 
accommodation  of  families  during  the  disinfection  of  their 
dwellings  necessitated  inquiries  at  Bermondsey  and  Hackney. 


63 


C.   Sbwbragb  and  Sewagb  Disposal. 

Medical  Inspectors  were  associated  with  Engineering  Inspectors  ^^ ^ 

of  the  Hoard  in  formal  inquiries  held  with  reference  to  sewage  work  of 

dir>po8al  in—  SiS?J£?^ 


of 


Rotherham,  R.D. 
Yeovil,  U.D. 


Brierfield,  U.D. 
Exeter,  U.D. 
Hythe,  U.D. 

A  formal  inquiry  was  also  held  as  to  the  desirability  of 
declaring  the  titlal  waters  of  the  River  Exe  **  a  stream "  within 
the  meaning  of  the  Rivers  Pollution  Prevention  Acts. 

D.   Water  Supply. 

Local  inquiries  aa  to  questions  affecting  water  supplies  were 
held  at— 


Carnarvon,  U.D. 


Leiston-cum-Sizewell, 

U.D. 


E.   Scavenging. 


In(£uiriesof  one  and  another  sort  concerning  the  removal  of 
refuse,  and  the  proper  cleansing  of  privies,  cesspools,  and  ashpits, 
were  held  in — 


Eton,  R.D. 

Llantrisant  and  Llanwit- 
vardre,  R.D. 


Tynemouth,  R.D. 
West  Ham,  U.D. 


P.     BYBLAWS. 

Inquiries  as  to  the  desirability  of  adopting  the  Board's  model 
series  of  Bj'elaws,  or  certain  modifications  thereof,  were  held  in — 


Ouckfield,  R.D. 
Salisbury,  U.D. 
Totnes,  R.D. 


Widnes,  U.D. 
Willesden,  U.D. 


G.   Vaccination  Inspection. 

In  addition  to  the  routine  biennial  inspection  of  vaccination 
in  England  and  Wales  (App.  A,  No.  2),  formal  inquiries  were 
held  as  to  the  performance  of  their  duties  of  three  vaccination 
ollicers  in  the  Biaby,  Chorlton,  and  Med  way  Unions,  and  as  to 
two  Public  Vaccinators  in  the  Lanchester  and  Ross  Unions. 
In  the  Lanchester  case  the  inquiry  also  had  reference  to  the 
performance  of  the  Officer*s  duty  in  his  capacity  as  Medical 
Officer  of  Health  for  Consett,  U.D.  Special  visits  by  Medical 
Inspectors  with  reference  to  vaccination  administration  were 
made  to  the  following  unions  : — 

Blaby. 


Chorley. 

City  of  London. 

Derby. 

Hampstead. 

Holbom. 

Kensington. 

King's  Lynn, 


Lambeth. 
Leicester. 
Marylebone. 
Mile  End. 
Monmouth. 
Shoreditoh. 
St.  Pancras. 
Whitby. 


year 


iguu 
1900. 
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H.   Plaque  Precautions. 

In  this  connection  the  following  port  and  riparian  districts  were 
visited  by  the  Medical  Insi)ector8,  viz. : — 


Barnstaple,  P.S.D. 
Barrow-in-Furness,  U.D. 
I^rry,  P.S.D. 
Beanmaris,  P.S.D. 
Berwick-on-Tweed,  U.D. 
Blyth,  P.S.D. 
Brid^Twater,  P.S.D. 
Bridport,  U.D. 
Bristol,  P.S.D. 
Cardiff,  P.S.D. 
Chester,  P.S.D. 
Conway,  R.D. 
Dartmouth      and       Totnes, 

P.S.D. 
Dover,  U.D. 
Exeter,  P.S.D. 

Falmouth  and  Truro,  P.S.D. 
Fleetwood,  P.S.D. 
Fowey,  P.S.D. 
Gloucester,  P.S.D. 
Grimsby,  P.S.D. 
Hartlepool,  P.S.D. 
Holme  Cultram,  U.D. 
Holyhead,  U.D. 
Hull  and  Goole,  P.S.D. 
Ipswich,  P.S.D. 
Kidwelly,  U.D. 
King's  Lynn,  P.S.D. 
Lancaster,  P.S.D. 


Liverpool,  P.S.D. 
Llanelly,  R.D. 
Do.     U.D. 
London,  P.S.D. 
Lowestoft,  P.S.D. 
Lyme  Regis,  U.D. 
Manchester,  P.S.D. 
Maryport,  IF.D. 
Milford,  P.S.D. 
Millom,  U.D. 
Morecambe,  U.D. 
Newhaven,  P.S.D. 
Newport  (Mon.),  P.S.D. 
Padstow,  P.S.D. 
Plymouth,  P.S.D. 
Poole,  P.S.D. 
Portsmouth,  P.8.D. 
Preston,  P.S.D. 
Southampton,  P.S.D. 
St.  Asaph,  R.D. 
Sunderland,  P.S.D. 
Swansea,  P.S.D. 
Tees,  P.S.D. 
Teignmouth,  P.S.D. 
Tyne,  P.S.D. 
Whitehaven,  U.D. 
Workington,  P.S.D. 
Yarmouth,  P.S.D. 
Ynys^nhaiarn,  U.D. 


With  reference  to  plague-administration,  and  in  view  of  like- 
lihood of  demand  for  prompt  action  in  the  matter  of  suspected 
importations  or  developments  of  that  disease,  a  senior  Medical 
Inspector  has  week  by  week  continued  to  take  "plague-duty'* 
each  Sunday.  In  the  above  sense  each  such-  Inspector  in  turn  is 
in  charge  of  the  department  for  plague  purposes  from  Saturday 
afternoon  until  resumption  of  office  work  on  Monday. 

Dr.  Thomson  visited  Glasgow  to  observe  the  administrative 
measures  that  were  there  being  adopted  to  combat  the  epidemic. 

Dr.  Buchanan,  in  association  with  Dr.  Downes,  visited  various 
hospitals  belonging  to  the  Metropolitan  Asylums  Board,  with  a 
view  to  determining  beforehand  the  provision  that  should  be 
made  for  dealing  with  any  cases  that  should  occur  in  the 
metropolis.  Suspected  cases  of  imported  plague  were  locally 
investigated  at  the  following  ports  : — Cardiff,  King's  Lynn, 
London,  River  Tyne,  and  Rochester. 
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I.     CONFBRBNOBS  WITH  LOCAL  OFFICIALS. 

Conferences  were  held  with  local  officials  of — 


Aidershot,  TJ.D. 
Banbury,  XT.D. 
Boston,  U.,  R.,  and  P.S.  Dis- 
tricts. 
Chester-le-street,  R.D. 
East  Ham,  TJ.D. 
Falmouth,  P.S.D. 
Kidsgrove,  U.D. 
J^nchester,  R.D. 
Milford,  P.S.D. 


New  Forest,  R.D. 
Rotherhithe  Vestry. 
Sedgefield,  R.D. 
Wakefield,  R.D. 
West  Hartlepool,  U.D. 
Whittlesey,    U.    and 

Districts. 
Withnell,  U.D. 
Wortley,  R.D. 


R. 


AFP.  A,  No.  e 
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E.    MlSCBLLANEOUS. 

Dr.  Thomson  was  appointed  a  member  of  the  Committee  to 
inquire  into  the  Sanitary  State  of  Dublin. 

Dr.  Bulstrode  commenced  during  the  year  a  re-inspection  of 
certain  oyster  layings  round  the  coast,  and  his  inquiry  has  been 
extended  so  as  to  embrace  other  shell-fish. 

Dr.  Thomson  presided  at  a  Conference  of  Representatives  of 
the  Sanitary  Authorities  comprised  within  the  Epsom  and 
Dorking  Unions  conyened  to  consider  the  question  of  the 
appointment  of  a  joint  Medical  Officer  of  Health. 

Dr.  Thomson  attended,  as  the  representative  of  the  Local 
Government  Board,  the  International  Congress  of  Hygiene  and 
Demography  held  at  Paris  during  the  summer. 

Dr.  Buchanan,  towards  the  close  of  the  year,  inquired  into  a 
severe  epidemic  of  arsenical  poisoning  attributed  to  the  consump- 
tion of  beer  brewed  from  materials  contaminated  with  arsenic. 
Dr.  Buchanan  was,  in  the  later  stages  of  his  inquiry,  assisted  by 
Dr.  Mair. 


L.   Inquiries  bt  the  Assistant  Inspector  in  the 

Medical  Department. 

Mr.  C.  J.  Huddart,  the  non-professional  Assistant  Inspector 
attached  to  the  Medical  Department,  made  inquiry  between  the 
date  (August)  of  his  appointment  and  the  end  of  the  year  into 
the  adequacy  and  suitability  of  the  appointments  of  Inspectors  of 
Nuisances  in  the  following  districts  : — 


Auckland,  R.D. 
Asygarth,  R.D. 
Axminster,  R.D. 
Carlisle,  R.D. 
Clnn,  R.D. 
Driffield,  R.D. 


Ludlow,  R.D. 
Do.      U.D. 
Rotherham,  R.D. 
Scarborough,  R.D. 
Stanhope,  U.D. 
Walker,  U.D. 
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Avp.A^NaS.  Inqairy  into  the  arrangements  for  the  dispoeal  of  refuse 
engaged  hid  attention  in  the  Buckley  and  Stanhope  Urban  Dis- 
tricts. Mr.  Haddart  visited  the  anions  named  below  to  inquire 
generally  as  to  the  administration  of  the  Vaccination  At^ts  therein, 
especially  with  reference  to  the  performance  of  their  duties  by 
the  Vaccination  Officers.  His  inquiries  in  this  respect  generally 
followed  an  unsatisfactory  report  by  a  Medical  Inspector  after  the 
usual  biennial  visit  to  the  union. 


Smnmarr  of 
Work  of  M6di< 
€a1  Inapeoton 
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Axminster. 

Bath. 

Blaby. 

Carnarvon. 

Clun. 

Devizes. 

Falmouth. 

Frome. 

Glanford  Brigg. 

Liskeard. 

Oswestry. 


Redruth. 

St.  Asaph. 

St.  Austell. 

St.  Columb  Major. 

St.  Thomas. 

Shifnal. 

South  Stoneham. 

Tiverton. 

Trowbridge  and  Melksham. 

Truro. 

Wellington  (Salop). 
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No.  7. 


Abstract  of  Medical  Inspections  made  in  1900  with  regard  A»f.A^«. 
to  tl>e  Incidence  of  Disease  on  particnlar  places,  and  to  jj^S^^ 
qnestions  concerning  LOCAL  Sanitary  Administration.       inwotton* 

[7%«  reports  relating  to  districts  indicated  by  an  asterisk  are 
f*eprodu4xd  in  this  volume^  see  App.  Aj  Nos.  8-13.] 

1.  •Bishop  Auckland  (Durham)  ;  population  (1891),  10,097 ; 

Dr.  Wheaton. 

Authority  concerned:  Bishop  Auckland  Urban  District 
Council. 

Ground  of  Inquiry:  Prevalence  of  enteric  fever— com- 
plaints of  Durham  County  Council  as  to  the  sanitary 
condition  of  the  town. 

Chief  Facts  reported  by  Inspector:  Enteric  fever  prevalent 
in  the  district  for  many  years ;  in  1898, 138  attacks  of 
enteric  fever,  with  14  deaths ;  in  1899, 157  attacks  and  26 
deaths ;  also  7  attacks  of  continued  fever,  with  1  death, 
and  8  attacks  of  typhus  fever.  In  1900  up  to  December 
6th,  28  attacks  of  enteric,  with  5  deaths,  and  5  of  con- 
tinued fever,  with  1  death. 

General  sanitary  condition  of  district  very  unsatisfac- 
tory. Water  supply  from  River  Wear,  which  is  much 
polluted  by  sewage ;  occasionally  supplied  unfiltered. 
Condition  of  dwellings  in  tlie  older  part«  of  the  town 
very  unsatisfactory.  Sewerage  very  unsatisfactory  ;  old 
tile  and  rubble  sewers ;  no  treatment  of  sewage  before 
discharging  it  into  watercourses.  House  drainage  often 
defective.  Excrement  disposal  by  midden  privies  of 
unsuitable  construction,  and  by  water-closets.  Scaveng- 
ing unsatisfactory  ;  contents  of  privies  thrown  on  streets 
and  yards.  Slaughter-houses — condition  very  unsatis- 
factory in  some  instances,  as  also  that  of  cow-sheds. 
Condition  of  common  lodging-houses  unsatisfactory. 
Isolation  provision  inadequate  ;  not  suitable  for  treatment 
of  more  than  one  form  of  infectious  disease  at  a  time. 
No  disinfecting  apparatus. 

The  enteric  fever  prevalence  probably  due  to  its  distri- 
bution from  time  to  time  by  means  of  a  contaminated 
water  supply,  and  subsequent  spreading  facilitated  by 
general  insanitary  condition  of  the  town. 

2.  •Boston  (Lincolnshire);   population   (1891),  14,570;   Dr. 
S.  Monckton  Copeman. 

Authority  concerned :  Boston  Town  Council. 
m«8  s  % 
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ivt.A,No.  7  Chr(nind  of  Inquiry :  Increased  prevalence  of  enteric  fei 

Lt)«inerof  ^^^  diarrhcea;  and  non-compliance  with  recommenc 

i^[UaJ^  tions  resnlting  from  previooB  official  inspections. 

Chief  Facts  reported  by  Inspector :  Ck>ntinued  and  incre 
ing  prevalence  of  both  diseases.  Enteric  fever  in  1^ 
specially  localised  on  west  side  of  town,  but  m< 
generally  distributed  in  1899. 

The  sewerage  of  the  town  on  the  east  side  discbargee 
the  Barditch,  an  ancient  drain  now  covered  in,  and  to  t 
Mand  Foster  Drain,  an  open  canal.  On  the  west  t 
sewerage,  owing  to  want  of  fall,  has  become  complete 
choked.  An  entirely  new  sewerage  system  for  the  wh< 
town  is  urgently  required. 

Hospital  provision  is  inefficient,  and  neither  XTrbj 
Port,  or  Rural  Authorities  possess  an  apparatus  for  dis 
fection.  New  code  of  byelaws  urgently  required.  Dairi 
Cow-sheds,  and  Milkshops  Order  of  1885-1886,  i 
enforced. 


3.  Failswobth  Urban  District  (Lancashirb)  ;   populati 

(1891),  10,425  ;  Dr.  Fletcher. 

Authority  concerned:  Failsworth  Urban  District  Council 

Oroiind  of  Inquiry :  Supposed  inadequate  remuneration 
the  Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector :  Water  supply  obtain 
from  the  water-mains  of  the  Oldham  Corporation.  T 
water  is  derived  from  gathering  grounds  and  is  suppli 
unfiltered.  Houses,  generally,  provided  with  drainaj 
and  usually  "  disconnected  "  from  sewers.  About  or 
eighth  of  the  houses  (in  the  older  part  of  the  distrii 
drain  to  old  sewers  discharging  into  watercourses ;  abo 
seven-eighths  of  the  houses  to  new  sewers  constructed  I 
loan  sanctioned  by  the  Board.  These  are  ventilated  1 
street  gratings  and  shafts,  but  there  are  no  special  flushi: 
arrangements.  The  sewage  disposal  works  have  be 
properly  planned  and  constructed,  but  are  not  used  to  t 
best  advantage.  No  land  treatment,  but  a  scheme  sin 
sanctioned  by  the  Board.  Excrement  and  house-refu 
disposal — mainly  by  open  privy-middens  and  pail-closet 
water-closets,  waste -water  closets,  and  a  very  few  han 
flushed  closets  exist.  Excrement  and  house -refc 
removed,  fairly  satisfactorily,  by  the  Council's  men.  ] 
common  lodging-houses.  Eighteen  registered  co 
keepers  and  purveyors  of  milk.  No  isolation  hospit 
but  agreement  in  force  as  to  use  of  Oldham  isolati 
hospital,  and  not  a  few  patients  sent  there. 

The  District  Council  have  two  good  officers,  but  t 
Medical  Officer  of  Health  is  underpaid  and  the  Inspec 
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of  Nuisances  is  leaving,  tempted  elsewhere  by  a  larger  apt.  a, Mo. 7. 
salary.    Much  good  work  is  being  done  in  the  district.       AbstnoToC 


Medical 
Inspeetioiu 


4.  Farnworth   (Bolton)   Urban   District  (Lancashire)  ; 
population  (1891),  23,758  ;  Dr.  Fletcher. 

Authority  cmicemed :  Farn worth  Urban  District  Council. 

Ground  of  Inquiry :  Prevalence  of  enteric  fever.  The 
Medical  Officer  of  Health,  not  being  under  the  Board's 
Order,  did  not  submit  to  the  Board  copies  of  his  annual 
reports. 

Chief  Facts  reported  by  Inspector :  Water  supply  obtained 
from  the  water-mains  of  the  Bolton  Corporation,  whose 
gathering  ground  is  not  free  from  risk  of  contamina- 
tion. House-drains  generally  "disconnected"  from 
sewers,  but  "  trapping  "  sometimes  unsatisfactory.  Few 
houses  unprovided  with  drains  discharging  to  the  sewers. 
The  latter,  apparently,  well  constructed,  but  ventilation 
might  be  improved,  and*  special  arrangements  for  flushing 
are  absent.  Sewage  disposal  works  deficient  as  regards 
filter-beds,  but  these  are  under  construction.  Excrement 
and  house-refuse  disposal  unsatisfactory ;  privies  with 
deep  ashpits  almost  universal.  Removal  of  nightsoil 
and  house-refuse  by  Council's  own  men,  horses,  and  carts, 
but  not  altogether  satisfactorily  performed.  Common 
lodging-houses  not  satisfactory.  No  register  of  cow- 
keepers  and  purveyors  of  milk.  There  is  a  well-equipped 
isolation  hospital,  and  it  is  freely  used.  Enteric  fever 
has  for  some  years  past  been  endemic  without  at  any 
time  assuming  epidemic  proportions ;  probably  it  has 
been  fostered  by  the  system  of  excrement  disposal  in 
vogue  in  the  district. 


^'  *Hexham  (Northumberland);  population,  7,000;  Dr.  Manby. 
Authority  concerned :  Hexham  Urban  District  Council. 
Ground  of  Inquiry :  Outbreak  of  typhus  fever. 

Chief  Facts  reported  by  Inspector :  An  outbreak  of  30 
cases  in  Hexham  and  two  cases  outside.  Infection  pro- 
bably imported  by  the  family  of  a  woman  dying  from  an 
undiagnosed  disease  at  a  gipsy  encampment  some  miles 
away.  Definite  chain  of  infection  established  as  regards 
subsequent  cases.  First  case  in  Hexham  beginning  of 
July,  last  case  beginning  of  October.  Majority  of  cases 
first  week  in  September.  Energetic  action  by  prompt 
isolation  of  all  possible  cases,  school  closure,  and  provision 
of  ample  hospital  accommodation,  rapidly  coped  with  the 
outbreak.  All  cases  except  five  occurred  in  some  in- 
sanitary and  over-crowded  property  in  a  low  part  of  the 
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104  attacks  of  diphtheria  have  oocnrred  in  the  parish,  with  app.  a,  No.  7. 
15  deaths.  The  disease  arose  under  very  unwholesome  AbstracTof 
surroundings  in  an  insanitary  quarter  of  the  village  known  Medical 
as  the  Loan ;  its  subsequent  spread  in  part  due  to  x>«^ona. 
attendance  at  the  school  in  the  village  of  children  from 
the  village  and  surrounding  hamlets.  Sore  throat  preva- 
lent in  the  village.  School  closed  on  several  occasions 
on  account  of  the  diphtheria  prevalence.  Many  unrecog- 
nized cases  among  children.  Sanitary  condition  of  the 
village  very  unsatis&ctory.  Water  supply  from  springs 
piped  to  two  points  in  the  village ;  but  many  dwellings  are 
situate  at  an  inconvenient  distance  from  the  taps  and 
little  water  available  for  flushing  drains.  No  sewers; 
drainage  defective ;  house  drains  discharging  into  streams 
or  highway  drains,  or  altogether  wanting.  Great  nuisance 
from  decomposing  sewage  retained  in  highway  drains. 
Excrement  disposal  by  cesspit  privies,  not  watertight ; 
contents  soaking  into  the  ground  or  conveyed  by  pipes 
to  highway  drains.  No  collection  of  refuse,  which  is 
thrown  in  heaps  in  gardens  or  on  the  banks  of  streams. 
No  hospital  provision ;  no  disinfecting  apparatus  pro- 
vided. 


•Naosworth  Urban  District  (Gloucbstbrshirb)  ;  popu- 
lation (estimated),  3,200  ;  Dr.  Mivart. 

Authority  concei^ned :  Nailsworth  Urban  District  Council. 

(rrotind  of  Inquiry :  General  sanitary  circumstances  and 
administration.  Complaint  by  contiguous  Rural  District 
Council  of  Stroud  as  to  contamination  of  streams,  and 
refusal  of  Nailsworth  Urban  District  Council  to  formulate 
any  sewerage  scheme. 

Chief  Facts  reported  by  Inspector :  Water  supply  to  large 
extent  precarious  aud  scanty  in  summer.  No  definite 
system  of  sewerage.  Numerous  short  sections  of  sewer 
pipe,  all  discharging  into  the  stream  flowing  through 
town  or  into  a  pond  communicating  with  streams  and 
causing  dangerous  nuisance.  Excrement  disposal  by 
discharge  into  stream  or  throwing  on  small  gardens. 
Slaughter-houses,  dairies,  cowsheds,  and  milkshops 
unregistered  and  urgently  needing  supervision.  No 
byelaws  or  regulations  of  any  kind.  Infectious  Disease 
(Notification)  Act,  1889,  Infectious  Disease  (Prevention) 
Act,  1890,  and  Parts  II.  and  III.  of  Public  Health 
Acts  Amendment  Act,  1890,  adopted.  No  infectious 
diseases  hospital.  No  disinfector.  Local  authority 
obstinate  in  refusing  to  entertain  any  sewerage  and 
drainage  scheme,  and  in  asserting  that  the  streams  are 
practically  untainted  by  the  district  sewage  owing  to 
it«  small  quantity. 
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in  dirty  condition.    Infectious  Disease  (Prevention)  Act,  app.  a.  No.  7. 
1890,  not  adopted.    Duties  indifferently  performed  by  AUtraoTof 
Medical  Officer  of  Health,  whose  reports  are  useless  so  Medical 
far  as  setting  forth  the  sanitary  condition  and  needs  of  ^J^*^<'»»- 
the  district  are  concerned.   No  isolation  hospital  proyision. 
The  disinfection  of  infected  premises  indifferently  per- 
formed or  altogether  neglected. 


10.  •NUNBATON     AND     CHILVBRS     COTON     URBAN     DISTRICT 

(Warwickshire);    population    (1891),    15,000;     Dr. 
Johnstone. 

Authority  concerned :  Nuneaton  and  Chilvers  Coton  Urban 
District  Council. 

Ground  of  Inquiry :  Prevalence  of  enteric  fever.  Reports 
made  by  the  Medical  Officer  of  Health. 

Chief  Facts  reported  hy  Inspector :  Enteric  fever  prevalent 
in  the  district  during  previous  eight  years.  Epidemic 
prevalence  from  week  euding  August  5th,  1899,  until 
week  ending  December  2nd,  1899.  Localised  mainly  in 
Nuneaton  town.  During  1899  there  were  114  cases  with 
16  deaths.  The  disease  was  spread  by  pollution  of  soil, 
personal  infection,  and  pollution  of  well  water. 

Isolation  hospital  a  temporary  building.  Many  cases 
not  isolated.  Disinfector  not  sufficiently  used.  Old  and 
leaky  sewers.  Privies  with  middens  ill-constructed  and 
of  excessive  size. 


Xl.  Pbnnal  Villagb  (Mbrionbthshirb)  ;  population  of  parish 
(1891),  610  ;  of  village,  about  300  ;  Dr.  Wheaton. 

AutJwrity  concerned :  Machynlleth  Rural  District  Council. 

Ground  of  Inquiry :  Complaints  to  the  Board  by  the  Towyn 

and  Pennal  School  Board  of  the  continued  closing  of 

•  their  schools  at  Pennal  an  account  of  diphtheria ;   also 

from    the    Towyn    Urban   District   Council  as   to    the 

sanitary  condition  of  Pennal  village. 

Chief  Facts  reported  by  Inspector:  The  schools  at  Pennal 
closed,  at  the  instance  of  the  Medical  Officer  of  Health  of 
the  Towyn  Urban  District,  from  November  14th,  1899,  to 
January  2nd,  1900,  and  from  February  8th,  1900,  to  date 
of  visit  on  May  21st,  1900,  on  account  of  diphtheria  pre- 
valence in  the  village.  The  schools  are  situate  in  Towyn 
Urban  District,  but  the  village  in  the  Machynlleth  Rural 
District. 

Seven  attacks  of  diphtheria  in  Pennal  village  since 
August  29th,  1899,  up  to  date  of  visit,  and  five  in  outlying 
hamlets  in  Towyn  parish,  situate  in  the    vicinity   of 
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13.  Prbstwich  Urban  District  (Lancashire)  ;  population  ^^"  ^^  ^• 

(1901)  12,839  ;  Dr.  Theodore  Thomson.  m^^i*  °' 


Autharitie& concerned :  Prestwich  Urban  District  Council. 

Ground  of  Inquiry :  Undue  prevalence  of  diphtheria  in 
the  district. 

Chief  Facts  reported  by  Inspector :  From  January  1st  to 
November  11th,  1900,  68  cases  of  diphtheria  reported, 
and  10  deaths  from  diphtheria  in  the  district.  The 
disease,  for  the  most  part,  restricted  to  one  of  four 
villages.  Measures  taken  to  prevent  spread  of  the 
disease  satisfactory.  Circumstances  of  district  unsatis- 
fectory  in  some  respects,  especially  as  regards  methods 
of  disposal  and  removal  of  excrement  and  house- 
refuse. 


li  RoMNBY   Marsh  Rural   District  (Kent)  ;   population, 

2,893  ;  Dr.  Darra  Mair. 

Authority  concerned:  Romney  Marsh  Rural  District 
Council. 

Ground  of  Inquiry:  Refusal  to  appoint  one  Medical 
Officer  of  Health  for  the  whole  district. 

Chief  Facts  reported  by  Inspector :  Two  Medical  Officers 
of  Health,  in  spite  of  repeated  protests  from  the  Board, 
since  1892.  Allegation  of  Rural  District  Council  that  no 
medical  man  in  district  was  willing  to  undertake  whole 
district  found  to  be  untrue ;  either  Medical  Officer  of 
Health  expressed  willingness  to  do  so  provided  salary 
was  somewhat  higher  than  the  combined  salaries  of  the 
two  appointments.  Population  very  scattered  over  area 
of  29,565  acres  ;  most  populous  village  does  not  exceed 
560  persons.  No  public  water  service  ;  shallow  wells 
almost  universal ;  water  brackish  when  obtained  at  a 
depth  exceeding  12  feet.  Almost  complete  absence  of 
sewerage.  Houses  provided  with  privies,  or,  in  some 
cases,  earth  closets  and  soakaway  cesspools,  which  in 
many  cases  are  near  wells.  Several  instances  observed 
of  a  sort  indicating  lack  of  inspection  by  sanitary  officers. 
Medical  Officers  of  Health  do  not  make  periodical  reports, 
except  annually,  and  seldom  inspect  their  districts.  They 
have  been  desired  by  District  Council  to  do  as  little 
sanitary  work  as  possible.  A  new  Inspector  of  Nuisances 
has  been  appointed  at  salary  of  £10  per  annum.  At 
conference  with  District  Council  they  were  told  that 
Board  would  not  be  likely  to  again  sanction  dual 
appointment,  especially  as  it  appeared  that  a  medical 
man  willing  to  take  the  whole  district  was  available. 
They  were  also  told  that,  apart  from  such  problems  as 
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No.  8. 

Report  on  the  Gbnbral  Sanitary  Circumstanobs  and  app.  a,  no.  s. 
Administration  of  the  Borough  op  Boston  ;  by  g^°nitoi?®°®"^' 
Dr.  S.  Monckton  Copbman.  MdldSSS!' 

,  tratloD  of  the 

Borough  of 

Acting  on  instmctions  from  the  Board  to  make  inquiry  into  Boston ;  by 
thie  sanitary  circnmstances  and  administration  of  the  borongh  of  ^'*  Copeman. 
Boston,  I  visited  the  town  in  May  and  Jane,  1900.    Every  facility 
'^ras  afforded  me  in  my  work  by  the  various  officials  concerned. 

The  sanitary  condition  of  Boston,  and  the  prevalence  there  of 
**  fever,"  has  been  brought  to  the  notice  of  the  Board  from  time 
to  time  for  a  number  of  years  past.  In  1893,  during  the  progress 
of  the  Cholera  Survey,  Dr.  Bulstrode,  one  of  the  Board's  medical 
inspectors,  reported  unfavourably  on  the  arrangements  for 
sewerage  and  drainage,  refuse  removal,  and  water-supply.  He 
also  called  attention  to  the  fact  that  such  byelaws  as  were  in  force 
at  the  time  were  insufficient  for  the  requirements  of  the  town. 
A.S  the  outcome  of  Dr.  Bulstrode's  inquiry,  a  series  of  recommen- 
<lations  was  made  by  the  Board  to  the  town  council,  but  it 
appeared  from  annual  reports  of  the  present  medical  officer  of 
health  and  his  predecessor  that  comparatively  little  progress  had 
t>een  made,  and,  in  consequence,  the  Board  ordered  further 
iriTestigation. 

The  town  of  Boston  is  situated  on  low-lying  land  on  either  bank 
^^  the  river  Witham,  which  is  tidal  up  to  the  Grand  Sluice, 
^^ards  the  northern  extremity  of  the  town. 

The  geological  formation  on  which  the  town  is  built  consists  of 
alluvium  for  an  average  depth  of  rather  more  than  20  feet, 
^neath  which  Boulder  clay  is  met  with.  This,  again,  at  a  depth 
^^  about  150  feet,  is  underlain  by  Kimmeridge  or  Oxford  clay. 

Boston  is  the  market  centre  of  an  agricultural  district,  and  most 
^^  its  industries  are  connected  with  agriculture.  It  is,  pioreover, 
^  piort  of  some  magnitude,  and  since  the  docks  have  been  built  the 
^  sting  industry  has  been  much  developed,  steam  trawlers  now 
^^Inging  their  cargoes  of  fish  direct  to  the  docks. 

The  population  of  Boston  at  the  time  of  the  census  of  1891  was 
J  4,570,  but  it  is  now  estimated  at  rather  more  than  16,000.  The 
**^^rough  has  a  rateable  value  of  £47,240,  and  an  assessable  value 
^^  £45,673.  The  area  at  present  comprised  in  the  borough  is 
''>t388  acres,  and  there  are,  according  to  the  surveyor  (Mr.  Wheeler), 
•^  <  miles  of  dedicated  roads,  or  12^  miles  if  courts  and  narrow 
®^**eets  be  included.  The  roads  are  laid  either  with  granite 
^Vocks  or  with  cobble  stones,  over  which,  throughout  the  greater 

portion  of  the  town,  a  thin  layer  of  asphalte  concrete  has  been 

^^cently  put  down. 

The  number  of  new  houses  erected  during  the  past  five  years 
U,  according  to  the  surveyor,  about  235.    There  is  supposed  to  be 
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sapervision  of  building  operations  by  the  Fiirveyor*R  department! 
bat  seeing  that  no  record  of  inspections  is  kept,  and  that  no 
certificates  are  is($ned«  notwithsiandini?  a  byelaw  requiring  that 
new  buildings  shall  not  be  occnpied  before  such  certificate  has 
been  grante*!.  it  is  difficult  to  judge  whether  these  duties  are 
carried  out  in  other  than  a  perfunctory  manner. 


Water  Si:pply. 

Boston  is  supplied  with  water  from  a  reserroir  at  Miningaby 
adjoining  the  northern  e-ige  of  the  Fenland,  situated  about 
12  miles  from  the  town  and  about  120  feet  above  it.  This  reser- 
voir, which  covers  an  area  of  34  acres,  and  contains  when  full 
about  75.5<.iiMX^)  gallons,  was  formed  by  damming  back  the  water 
of  a  small  brook.  The  gathering  ground,  which  lies  between  the 
villages  of  Miningsby  and  As^arby«  covers  an  area  of  about  three 
sqtiare  miles,  and  consists  mainly  of  agricultural  land.  The 
source  of  the  brook  by  which  the  reservoir  is  fed  is  a  spring  near 
the  village  of  Asgarby,  which  crops  out  at  the  junction  of  the 
green-sand  and  Kimmeridge  clay.  From  this  spring,  howereft 
there  is  not  much  flow  except  in  the  months  of  January  and 
February.  For  the  most  part  it  is  surface-water  alone  that  finds 
its  way  to  the  reservoir. 

The  waterworks  which  are  owned  by  a  private  company 
formed  in  J  849,  include  five  filter  beds — ^f our  old  ones,  and  a  fifth 
larger  one,  recently  added.  Each  of  the  four  smaller  beds 
measures  49  feet  by  (x^  feet,  and  6  feet  in  depth ;  the  fifth  bed 
measures  102  feet  by  52  feet,  and  is  7  feet  deep.  The  filtering 
material  in  the  older  beds  consists  of  layers  of  gravel  of  y<irying 
degrees  of  coarseness  for  a  total  thickness  of  2i  feet,  above  which 
there  is  a  layer  of  sand  of  an  average  depth  of  2^  feet.  The 
larger  bed  has  similar  layers  of  sand  above  and  gravel  beneath, 
but  the  total  thickness  is  somewhat  less  than  in  the  other  filter 
beds.  Beneath  the  gravel,  however,  are  two  rows  of  cellular 
brick- work  i»  inches  in  depth.  The  sand  used  is  obtained  from 
the  river  Trent,  and  is  washed  before  being  laid  down  in  the  beds. 
I  was  informed  that  the  surface  of  the  sand  in  each  filter  is 
scraped  about  once  a  week,  and  that  the  whole  filtering  material 
is  changed  yearly. 

From  the  filter  beds  the  water  passes  into  **  clear  water  "  tanks 
or  service  reservoirs,  and  so  to  the  service  mains. 

Filtration  is  arranged  to  take  place  at  the  average  rate  of  about 
KK)  gallons  per  square  foot  in  24  hours,  but,  the  beds  being  used 
in  rotation,  the  total  quantity  passing  in  24  hours  through  the  beds 
is  on  an  average  32O,00()  gallons.  The  population  supplied  is 
estimated  at  about  2(),(KH),  as  the  water  is  distributsd  not  only  in 
Boston  Urban  District,  but  also  to  Skirbeck  and  Skirbeck  Qtiarter, 
in  the  Boston  Rural  District,  in  addition  to  other  villages  along 
the  course  of  the  mains.  This  population  is  supplied  at  the  rale 
of  about  15  gallons  per  head  per  diem.  The  principal  mains  are 
about  14  miles  in  length  and  are  duplicated  for  a  distance  of 
rather  more  than  a  mile.    They  are   of  iron,  as  also  are  the 
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sabfiidiary  mains,  of  which  a  total  length  of  about  76  miles  have 
been  laid  down.  The  larger  mains  are  jointed  with  rings  com- 
posed  of  wood  sectors,  the  smaller  ones  with  lead.  The  supply  is 
constant,  but  by  a  section  in  their  Act  the  company  are  enabled 
to  stop  the  use  of  their  water  for  municipal  purposes  should  the 
amount  in  the  storage  reservoir  fall  unduly  low.  They  adopted 
this  course  in  1893,  when,  owing  to  excessive  drought,  the 
reservoir  had  become  almost  empty.  The  better  class  houses  are 
supplied  individually,  but  in  the  poor  parts  of  Boston,  instead  of 
the  houses  having  each  a  separate  supply,  stand-pipes  are  erected 
in  the  courts. 

The  quality  of  the   water  has  not  been  always  satisfactory. 
Early  in  November,  1897,  the  medical  officer  of  health,  in  con- 
sequence of  the  epidemic  of  enteric  fever  at  Maidstone,  submitted 
a  aeries  of  samples  of  the  water  before  and  after  filtration  to  the 
Clinical  Research  Association ;  the  water  company  at  the  same  time 
lending  similar  samples  to  Professors  Grookes  and  Dewar.    On 
bacteriological  examination,  all  the  samples  taken  at  the  instance 
o!  the  company  were  found  to  contain  the   Bacillus  coli  com- 
muniSj  while  the  chemical  analysis  showed  that  the  water  was  of 
inferior  quality,  the  organic  carbon  and  nitrogen  being  very  high, 
while  the  complete  absence  of  nitrates  and  nitrites  showed  that 
self-purification  by  oxidation  was  not  taking  place.    Professors 
Crookes  and  Dewar  suggested  that  the  condition  of  things  which 
had  been  shown  by  the  analysis  to  exist  could  be  entirely  obviated 
by  the  addition  to  the  filter  beds  of  an  extra  layer  of  four  to  six 
inches  of  fine  sand.*    This  suggestion  was  at  once  adopted  and, 
according  to  later  analyses  of  the  water  which  are  quoted  in  the 
report  of  the  medical  officer  for  health  for  1899,  apparently  with 
the  desired  effect  of  improving  the  biological  and  chemical  con- 
ditions of  the  water. 

Afl  regards  the  results  of  analysis  by  the  Clinical  Research 
Association,  it  is  noticeable  that,  although  in  one  instance  the 
total  number  of  micro-organisms  per  c.c.  was  found  to  amount  to 
an  exceedingly  high  figure,  the  statement  was  made  that  it  was 
not  found  possible  to  isolate  the  Bacillus  coli  from  any  of  the 
samples  of  water  received. 

The  most  recent  report  on  bacteriological  analysis  of  the  Boston 
Water  that  I  have  been  able  to  obtain,  dated  February  9th,  1900, 


*  An  ingenioos  explanation  of  the  preeenoe  of  BcutUlus  ooli^  as  certified  by 
"ofeMora  Crookes  and  Dewar,  in  the  filtered  water,  which  is,  perhaps,  worthy  of 
'•cord,  was  given  me  by  the  mana^rer  to  the  waterworks,  on  the  authority  of  the 
'ttident  caretaker  who  is  responsible  for  the  observations.  It  appears  that  in  the 
*Jitiimn,  more  partionlarly  in  October,  1897,  he  had  noticed  that  the  gently 
•wping  sides  of  the  service  reservoirs  in  which  the  filtered  water  is  temporarily 
"^ored  were  often  at  night  the  haunt  of  hares  which  came  out  of  the  surrounding 
^en  and  that  in  the  morning  the  edges  of  the  reservoirs  were  found  to  be 
l^wn  with  their  excrement,  some  of  which  also  would  be  floating  on  the  surface 
^  the  water.  It  is,  therefore,  suggested  that  at  such  times  the  water  in  the 
■iins  might  be  expected  to  contain  the  Bacillus  coli  in  small  quantities,  even 
^gh  it  had  previously  been  efficiently  filtered.  In  order  to  prevent  the  poesi- 
iility  of  snch  an  ooourrenoe  in  the  future,  wire  fencing  is,  as  I  was  informed, 
low  fixed  aronnd  the  service  reservoirs  at  the  beginning  of  each  autumn  until 
tewarda  the  end  of  the  year. 
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was  made  by  the  Clinical  ReBearch  Association,  at  the  in^ 
the  medical   officer  of  health.    The  particnlar  sample 
reported  on  had  apparently  been  forwarded  as  long  previ 
August  26th,   1899,   but  no  reason  is  given  in  the  repor 
extraordinary   delay  in  forwarding  a  statement  of  the 
obtained.     The  total  number  of  micro-organisms  found  pe 
stated  to  be  higher  than  on  a  former  occasion,  and  the  . 
coh  was  isolated  when  comparatively  large  quantities  o 
were  examined.    The  report  suggests  that   the   ordinar 
organisms  had,  owing  to  the  hot  weather  prevailing  at  tli 
multiplied  considerably  while  the  sample  was  in  transit, 
conclusion  is  that  there  is  no  evidence  of  sewage  contan 
occurring  in  such  quantity  as  to  warrant  condemning  th 
supply.    Apparently  no  chemical  analysis  was  made. 

Occasionally,  and,  as  I  was  informed,  more  particularly 
weather,  complaints  are  received  that  the  water  drawn  fr< 
in  the  town  is  somewhat  discoloured,  and  deposits  a  sedii! 
standing.  This  is  due  to  the  fact  that  the  water,  when  of 
paratively  high  temperature,  is  capable  of  exerting  ir 
action  on  the  iron  of  which  the  mains  are  composed,  du 
passage  through  the  miles  of  pipes  intervening  between  thi 
works  and  the  town.  Though  unpleasant  to  the  e; 
periodical  occurrence  of  this  discoloration  does  not,  in  al 
bility,  indicate  any  dangerous  contamination  of  the 
Moreover,  the  condition  of  which  complaint  is  made  can  o 
obviated  in  large  measure  by  not  using  the  water  first  drav 
the  house-taps  in  the  morning.  Owing,  it  would  seem 
water  mains  having  been  laid  for  the  most  part  only  some 
beneath  the  surface,  the  temperature  of  the  water  usually 
60°  F.  from  about  the  middle  of  July  to  the  middle  of  Sept 
occasionally  during  this  period  it  may  reach  as  high 
as  67°  F. 

From  what  has  been  said,  it  will  be  apparent  that  althoi 
quality  of  the  company's  water  has  shown  distinct  impro 
of  late,  the  result  probably  in  large  measure  of  better  fil 
yet  there  is  obviously  room  for  further  improvement 
present  manager  of  the  waterworks  appears  to  be  an  energc 
capable  official,  who  keeps  himself  informed  as  to  the  proj 
knowledge,  both  mechanical  and  biological,  in  connect ic 
his  special  work.  It  is  to  be  hoped,  therefore,  that  th 
company,  with  the  assistance  of  their  manager,  will  be  su< 
in  their  endeavours  to  secure  that  the  water  supplied  I: 
shall  eventually  reach  a  high  standard  of  purity. 


Sewerage  and  Drainage. 

The  town  of  Boston  is  divided  into  two  portions,  east  an 
by  the  tidal  river  Witham.     The  considerable  rise  and  fall 
river,  more  particularly  at  certain  tides,  is  utilised  in  the  pe 
flushing-out  of  a  portion  of  the  main  sewerage  system  in  a 
presently  to  be  described. 

East  Boston  Sewerage.     The  Barditch  :— East  of  the  rr 
sewage  of  the  more  central  and  oldest  part  of  the  town  dif 
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to  an  ancient  sewer  called  the  Barditch.    This  was  originally  nn-    app.  a,No.8. 
covered  from  end  to  end,  but  it  has  gradually  become  covered  in  ontheOen«rai 
by  the  owners  of  the  property  through  which  it  passed,  so  as  to  sanitary 
enable  buildings  to  be  erected  over  it.    This  having  been  done  on  and  IT^niS^ 
no  definite  system  the  dimensions  of  this  sewer  vary  considerably  b*^*'"^©*^* 
at  different  parts  of  its  course,  while,  for  the  most  part,  the  bottom  BoSSn ;  by 
is  very  uneven,  and  the  sewer  has  no  regular  fall.     At  intervals  i>»"- Copenian. 
along  its  course  are  large  catch-pits,  the  periodical  emptying  of 
which  is  not  only  a  matter  of  considerable  expense,  but  often  of 
much  annoyance  to  persons  living  in  the  neighbourhood.    This 
sewer  is  under  the  control  of  a  body  termed  the  Court  of  Commis- 
sioners of  Sewers ;  the  sanitary  authority  of  the  borough,  curiously 
enough,  having,  as  such,  no  voice  in  its  management,  although 
members  of  the  town  council  are  ex  officio  members  of  this  court. 
On  an  official  of  this  court,  known  as  the  Dykereeve,  devolves  the 
responsibility  for  the  condition  of  the  dykes  and  sewers  under 
their  charge. 

The  Barditch,  as  will  be  seen  from  the  annexed  map,  commences 
at  St.  John's  Gowt  near  the  ferry  at  the  end  of  the  Skirbeck 
Road,  and  passing  at  the  back  of  the  (Grammar  School,  the  end  of 
Spain  Lane,  through  the  Peacock  Yard  across  Dolphin  Lane,  under 
the  Corn  Exchange,  across  Straight  Bargate,  through  the  Red  Lion 
Yard,  under  the  houses  at  the  corner  of  Chapel  Street,  then  by 
Laughton's  School,  empties  at  Dipple  Gowt  near  the  Grand  Sluice. 
Taking  roughly  the  form  of  a  crescent,  this  sewer  extends  for  about 
three-quarters  of  a  mile  from  its  commencement  at  the  river  side 
below  the  town  to  its  termination  where  it  enters  the  river  above 
the  town,  the  sill  of  the  sewer  outfall  being  about  10  feet  below 
that  at  its  head.  Thus  the  whole  of  the  sewage  discharged  into 
the  Barditch  passes  from  south  to  north,  and  is  discharged  into  the 
river  at  a  point  just  below  the  Grand  Sluice,  whence  it  has  to  flow 
back  along  the  river  throughout  the  whole  length  of  the  town, 
passing  in  its  course  all  the  houses  and  other  buildings  on  the 
river  bank. 

The  head  of  water  in  the  river  at  high  tides  is  utilised  for  the 
flushing  of  a  portion  of  the  Banlitch,  the  possibility  of  obtaining 
this  periodical  flushing  having  apparently  been  the  reason  for 
arranging  that  the  flow  of  sewage  should  take  place  in  the  reverse 
direction  to  that  which  would  appear  most  desirable.  Three 
systems  of  sluice  gates  have  been  lajd  down,  one  at  the  head  of 
the  sewer,  protected  by  a  stout  iron  grating  to  prevent  the  entrance 
of  solid  floating  bodies,  a  second  at  a  point  where  the  ditch  passes 
close  to  the  market  place,  and  a  third  about  50  yards  distant  from 
its  outfall.  I  was  informed  by  the  Dykereeve  that  on  an  average 
the  water  in  the  river  was  sufficiently  high  to  be  turned  into  the 
head  of  the  sewer  nine  times  a  fortnight,  though  it  would  appear 
that  actual  flushing  of  the  Barditch  is  not  carried  out  as  frequently 
as  this.  The  method  of  performing  the  operation  is  to  close  the 
market  place  sluice,  and  open  that  at  the  sewer  head,  by  which 
the  upper  portion  of  the  sewer,  forming  roughly  about  half  its 
length,  is  more  or  less  filled  with  the  river  water.  When  such  an 
amount  of  water  as  is  considered  suf&cient  has  been  admitted,  the 
sluice  at  the  sewer  head  is  closed.    The  water  that  has  been  taken 
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in,  together  with  the  contents  of  the  sewer,  is  of  necessity  now 
held  up  antil  on  the  ebb  the  river  has  fallen  sufficiently  to  render 
discharge  from  the  out&ll  of  the  Barditch  possible.  The  tide 
having  fallen  sufficiently,  the  two  lower  sluices  are  opened,  when 
the  lower  half  of  the  sewer  is  flushed  out  by  the  discharge  of  the 
water  which  had  previously  been  penned  up  above  the  middle 
sluice.  From  the  description  given,  it  will  be  seen  that  for  a  con- 
siderable portion  of  each  twelve  hours  the  contents  of  the  Barditch 
remains  stagnant,  and,  as  during  these  periods  it  is  nevertheless 
receiving  continuous  additions  of  sewage  matter  through  the 
contributory  drains  which  join  it  at  frequent  points  throughout 
its  course,  the  pressure  within  it  must  be  considerable  at  times, 
more  especially  as  throughout  its  whole  length  no  provision  has 
been  made  for  ventilation.  The  southern  portion  of  the  Barditch, 
which  has  been  covered  in  comparatively  recently,  is  in  section 
an  oval,  the  internal  dimensions  of  which  are  mach  smaller  than 
that  of  other  and  northern  portions.  At  the  point  where  I 
examined  this  egg-shaped  sewer  the  quantity  of  fluid  contents  was 
small  and  very  little  deposit  was  to  be  seen.  At  points  further 
north  the  dimensions  of  the  Barditch  became  so  great  as  easily  to 
permit  of  a  man  standing  upright  in  it,  and  the  amount  of  deposit 
was  greater.  As  the  Barditch  is  unventilated,  the  smell  when 
the  manholes  were  unsealed  was  foul,  particularly  when  the 
sluice  at  the  sewer  head  was  opened. 

Maud  Foster  {Bargate)  Drain  : — The  sewage  from  the  east 
side  of  the  town  not  drained  by  the  Barditch  passes  for  the  most 
part  by  a  large  number  of  comparatively  small  drains  discharging 
into  the  Maud  Foster,  or,  as  it  is  otherwise  chilled,  the  Bargate 
Drain  {see  map).  This  so-called  drain  is  one  of  the  wide  canals  or 
channels  which  were  originally  cut  for  the  purpose  of  draining  the 
Lincolnshire  Fenlands.  Its  course  is  almost  directly  from  north 
to  south,  dividing  Boston  on  its  western  side  from  the  rural 
district  of  Skirbeck  on  its  eastern  bank.  South  of  the  town,  and 
just  beyond  the  Boston  docks,  it  opens  into  the  tidal  portion  of 
the  river  Witham.  At  this  point  are  sluice  gates,  by  which  the 
water  in  the  Bargate  Drain  is  held  up,  often  for  long  periods  at  a 
time,  for  the  benefit  of  the  farmers  in  the  uplands  during  periods 
of  scanty  rainfall. 

The  greater  number  of  the  houses  along  the  Skirbeck  side  of 
the  drain  also  discharge  into  it,  and  thus,  during  hot  weather,  the 
stagnant  water  of  the  drain  becomes  exceedingly  offensive.  In  a 
report  by  Mr.  W.  H.  Wheeler,  the  present  surveyor  to  the  borough, 
dated  August  30th,  1866,  he  states  that  "the  total  number  of 
houses  draining  into  Maud  Foster  on  the  Boston  side  is  839,  in 
addition  to  the  union  workhouse  and  several  slaughter-houses  and 

factories The  total  quantity  of  sewage  matter  daily 

discharged  by  Boston  alone  into  Maud  Foster  Drain  cannot  be  less 
than  83,900  gallons  ;  and,  as  in  a  dry  summer,  no  upland  water 
finds  its  way  down  the  drain,  the  water  in  it  is  stagnant  during 
the  hottest  months  of  the  year."  The  total  number  of  houses 
whence  sewage  reaches  the  Maud  Foster  Drain,  has,  during  the 
t  30  years  increased  largely,  and  the  daily  volume  of  sewage 
I  been  correspondingly  augmented.     Of  the  drains  discharging 
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wish  to  annex.    The  Board  refused  the  application. 

As  far  as  I  could  learn,  the  town  council  now  appear  to  take  up 
the  potfition  that  until  incorporation  of  Skirbeck  with  Boston  is 
effected  it  is  impossible  for  them  to  move  in  the  matter  of 
improvement  of  the  Bargate  Drain,  as  the  Boston  Rural  CJouncil, 
in  whose  district  Skirbeck  is  situated,  would  be  unwilling  to 
share  the  necessary  expense  of  diverting  all  sewerage  from  this 
water-course. 

West  Boston  Sewerage, — On  the  western  side  of  the  town  the 
system  of  sewerage,  which  has  existed  since  1858,  or  earlier, 
appears  very  inefficient.  In  certain  respects  it  even  compcures 
unfavourably  with  the  condition  of  the  Bsurditch  on  the  east  side 
of  the  town. 

In  Boston  West  the  diihcultieB  encountered  when  the  present 
system  of  sewers  was  laid  down  were  undoubtedly  considerable, 
since  the  gradients  are  of  necessity  very  flat.  The  main  sewer  had 
to  be  arrangefl  to  discharge  at  low  water,  and  as  the  whole  surface 
of  the  town  through  which  it  passes  is  below  high- water  level,  the 
gradient  of  the  sewer  throughout  its  length  of  more  than  a  mile 
does  not  exceed  one  foot  in  every  thousand  feet. 

This  main  sewer  commences  in  Carlton  Road,  passing  thence 
along  Fydell  Street  and  Irby  Street,  and  onwards  as  &r  as  King 
Street,  from  which  point  it  passes  through  private  property  to  an 
outfall  into  the  haven  near  the  basin  in  Skirbeck  Quarter.  Exten- 
sions of  thisBewer  have  been  carried  down  Argyle  Street,  Granville 
Street,  Sydney  Street,  and  Sleaford  Road.  The  sewer  where  of 
brickwork  is  egg-shaped,  radiated  bricks,  specially  made  for  the 
purpose,  having  been  used.  The  invert  is  made  of  earthen- 
ware. Tributary  sewers  are  formed  of  glazed  stoneware 
pipes,  the  joints  caulked  with  hemp  and  cemented.  At  irregular 
intervals  along  the  course  of  the  sewer  are  manholes  with  iron 
covers,  some  of  which  are  perforated.  Beneath  each  manhole  the 
floor  of  the  Hewer  is  deepened  to  form  a  catch-pit  for  solid  matter, 
which,  as  I  was  informed,  is  cleared  out  **  from  time  to  time." 
No  ventilating  shafts  have  been  erected  along  the  course  of  the 
sewer,  as  the  surveyor  has  advised  the  sanitary  committee  that 
they  enable  the  effluvia  to  escape  "  more  on  a  level  with  the  bed- 
room windows  of  houses,"  adding,  in  a  report  to  the  committee, 
that  he  had  found  it  impossible  to  obtain  suitable  sites  for  their 
erection.  Recently  manhole  covers  have  been  made  air-tight,  and 
sewer  air,  especially  when  under  pressure,  through  the  outfall 
being  blocked,  is  likely  to  escape  into  the  houses.  So  likely  is 
this  to  happen  tliat  the  sanitary  committee  now  suggest  that  it 
would  be  better  to  "re -open  the  manholes,  and  endure  the  occa- 
sional smell  arising  from  them,  than  run  the  risk  of  sewer  gas 
escaping  into  houses  through  improperly  trapped  drains." 

Certain  of  the  houses  on  the  western  side  of  the  river,  for 
instance  in  High  Street,  ^tanbow  Lane,  part  of  Pinfold  Lane, 
and   St.  George's  Lane,  do  not  drain  into  the  main  sewer,  but 
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Manhole  covers  were,  on  the  occasion  of  my  yisit,  also  removed 
in  Granville  Street  and  Irby  Street.  In  the  former  sewer  I  found 
the  accamalation  of  stagnant  sewage  so  considerable  that  it  mi 
impossible  to  see  either  the  inlet  or  oatlet  of  the  sewer.  The 
surface  of  the  sewage  was  covered  with  bubbles  and  the  smell  was 
most  offensive.  In  Irby  Street  also  I  found  the  manhole  full  of 
stagnant  sewage  to  within  about  a  foot  of  the  road  surface, 
although,  at  the  time,  the  tide  in  the  haven  was  quite  low.  In 
short,  the  greater  portion  of  the  sewerage  system  on  the  west  ode 
of  the  town  has  come  to  constitute  what  is  practically  a  gigantic 
cesspool,  the  contents  of  which,  under  existing  circumstances,  are 
never  completely  removed,  and  consequently  undergo  putrefactive 
changes  in  aitUy  the  gases  resulting  from  these  processes  finding 
an  exit  as  best  they  can,  either  through  or  around  the  manhole 
covers  or  to  the  interior  of  houses. 

Evidence  that  the  sewers  leak  in  places  is  afforded  from  time  to 
time  when  the  roadway  is  opened  up  for  any  purpose  near  the 
main  sewer  or  one  of  its  branches.  This  was  particularly  evidei^^ 
early  in  the  present  year  when  the  ground  in  Granville  Street  w»* 
opened  for  the  purpose  of  laying  water-pipes.  In  this  particol^ 
street  the  sewer,  as  I  am  informed,  always  stands  full  or  nearli 
so.  On  this  account  house  drains  discharging  to  this  sewer  haV 
been  so  laid  as  to  enter  the  sewer  at  the  top,  instead  of  at  the  »(9 
as  would  be  the  case  under  ordinary  circumstances. 

House  drains  for  the  most  part  consist  of  earthenware  pip^ 
which  are  disconnected  from  the  house  by  means  of  gulley  trap 
over  which  sink  and  other  pipes  discharge.  In  the  great  majoritj 
of  cases  no  provision  is  made  for  their  ventilation. 


Excrement  and  Refuse  Disposal. 

Water-closets,  with  flushing  apparatus  proper,  are  comparativel; 
few  in  number  in  Boston.  There  exist,  however,  some  150  closet 
unprovided  with  any  proper  water  supply  for  flushing  purposej 
the  reason  given  being  that  the  charges  of  the  water  company  fo 
the  installation  of  a  cistern  and  its  accessories,  and  for  the  use  c 
water  for  closet  flushing,  are  prohibitive.  These  "hand-flushed 
closets  are  commonly  very  foul. 

With  the  above  exceptions,  "ash-bin"  closets  are  almof 
universal  in  Boston.  The  type  of  those  closets  approved  by  th 
town  council  consists  of  a  combination  of  privy  and  ash-bin.  Th 
vault,  usually  about  three  feet  square  and  rather  less  in  depth,  : 
required  to  be  built  above  the  level  of  the  ground  and  to  be  mad 
water  tight,  and  a  drain  is  connected  with  the  lowest  part  of  th 
vault  in  order  to  carry  off  any  excess  of  liquid  beyond  what  ca 
be  absorbed  by  the  ashes.  The  contents  of  the  vaults  are  suppose 
to  be  emptied  by  men  employed  by  the  town  council  once  ever 
fortnight  in  winter  and  once  a  week  in  summer,  but  in  the  h< 
weather  the  operation  is  liable  to  be  specially  offensive,  particularl 
as  in  summer  time  the  supply  of  ashes  is  apt  to  become  ver 
scanty.  With  the  idea  of  minimising  offence  incidental  to  th 
emptying  of  the   vaults,  carbolised  peat  is  now  employed  as 


APP.  A,  No. ». 

On  the  General 
Sanitftry 
Cironmstanoes 
and  Adminis- 
tration of  the 
Borough  of 
Boston;  by 
Dr.  Copeman. 


8S 

To  secure  abatement  of  the  nuiBance  from  the  present  method 
of  disposal  of  the  town's  refuse,  the  medical  officer  of  health 
recently  suggested  to  the  sanitary  committee  the  advisability  of 
erecting  a  destructor.  The  committee  have  expressed  the  opinion 
that  difficulty  would  arise  from  a  destructor  having  to  be  placed 
some  distance  away  from  the  town,  and  that  in  whatever  spot  it 
were  placed  a  very  great  nuisance  would  be  created  by  the 
succession  of  carts  delivering  refuse  to  it,  and  they  say  that  they 
have  not  succeeded  in  finding  any  place  where  they  think  a 
destructor  could  be  used  without  being  objected  to  by  the 
surrounding  inhabitants.  I  ascertained  that  the  surveyor  was 
aware  of  no  less  than  six  possible  sites,  of  which  one.  appeared  to 
possess  certain  special  advantages,  in  that  it  is  situated  in  the 
lowest  part  of  the  west  side  of  the  town  (see  map),  and  so  would 
make  a  convenient  site  for  a  pumping  station  for  lifting  the 
sewage  from  the  district  where  the  drainage  at  the  present  time 
is  most  defective.  Power  for  pumping  sewage,  or  for  generating 
electricity,  could  be  rendered  available  by  the  consumption  of  the 
refuse. 

The  surveyor  estimates  the  cost  of  a  sufficient  two-cell 
destructor,  together  with  the  cost  of  land  on  which  to  erect  it,  as 
about  £2,000.  Putting  the  annual  cost  of  labour  and  repairs  in 
working  the  destructor,  after  allowing  for  sale  of  clinkers,  at  an 
average  amount  of  Is.  3d,  per  ton,  and  taking  the  quantity  to  be 
destroyed  at  the  present  time  as  15  loads  a  day,  or  VI  tons,  he 
reckoned  the  annual  cost  at  £232  10s.,  or,  with  an  additional  £i(X) 
for  interest  and  repayment  of  capital  on  an  outlay  of  £2,00(»,  to  a 
total  of  £332  10s.  He  points  out  that  the  cost  of  scavenging, 
including  street  sweeping  and  collecting  house  refuse,  is  annually 
increasing,  the  sum  paid  during  the  past  year  having  been  £1,167, 
while  the  sale  of  a  portion  of  the  material  for  manure  only  realised 
£108.  The  net  cost  in  1899  was  therefore  £1,0^9,  as  against  £923, 
the  average  net  cost  of  the  past  three  years.  The  great  expense 
thus  incurred  is  in  part  due,  he  considers,  to  the  fact  that  the 
material  has  often  to  be  carted  for  considerable  distances,  which, 
again,  will  account  for  the  small  quantity  collected  by  each  cart. 


Other  Sanitary  Conditions. 

There  are  six  common  lodging -houses  y  which  are  all  registered 
Their  condition  leaves  much  to  be  desired ;  the  cubic  space 
allowed  per  head  is  insufficient,  and  the  sanitary  arrangements 
are  generally  bad.  In  one  instance  the  closets,  situated  in  a 
narrow  yard  behind  the  houses,  were  in  an  extremely  filthy 
condition. 

Thirty  slatujhter-houses  are  registered,  of  which  26  are  in 
regular  use.  Of  these  :26,  some  appear  to  be  kept  clean,  but  many 
are  not.  The  regulation  as  to  hanging  up  a  copy  of  the  byelaws 
is  not  always  complied  with.  At  a  slaughter-house  in  Thread- 
needle  Street  the  floor  had  not  been  washed  down  after 
slaughtering  on  the  previous  evening ;  there  was  a  large  accumu- 
lation of  manure  in  the  yard ;    the  drain  was    stopped,    and 
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In  another  Blanghter-house  a  receptacle  filled  with  garbage,  and  a  ontheOenemi 

bnoket  of  blood,  had  been  left  over  from  the  previous  day  ;  and  oJJJJJJJii^noei 

on  several  other  premises  I  found  great  want  of  cleanliness.  and  Admintt- 

trAtlon  ot  the 

The  keeping  of  pigs  on  slaughter-house  premises  is  common,  lolton  fby 

Much  complaint  it  occasioned,  but  the  practice  cannot  be  dealt  Dr.  OoiMman. 
with,    in    the  opinion  of    the  town   clerk,  under  the    present 
byelawB. 

It  would  undoubtedly  prove  advantageous,  not  only  to  the 
inhabitants,  but  also  to  the  butchers,  if  a  public  abattoir  could  be 
substituted  for  the  many  small  private  slaughter-honses  at  present 
existing. 

TJie  Dairies^  Cowsheds^  and  Milkshups  Onler  having  been 
disregarded  by  the  town  council,  no  regulations  are  in  force  for 
insuring  that  the  milk-supply  shall,  as  far  as  possible,  be  kept 
free  from  contamination  of  one  or  another  kind.  There  are 
twenty- eight  cowsheds  in  the  borough,  in  which  at  the  time  of 
my  visit  107  cows  were  housed.  The  condition  of  many  of  these 
cowsheds,  as  regards  provision  of  air  space  and  ventilation,  is 
unsatisfactory. 

Of  the  hakelioiises  some  were  as  clean  and  well-arranged  as 
others  were  the  reverse.  At  a  bakehouse  in  Wormgate,  not  only 
were  the  premises  exceedingly  dirty,  but  a  quantity  of  bones  and 
tattered  bits  of  clothing  were  littered  about.  Another  Wormgate 
bakery  had  a  *' hand-flushed"  water-closet  built  against  the 
bakehouse  wall,  the  doors  of  bakehouse  and  closet  being 
sufficiently  close  to  allow  an  unpleasant  smell  to  pervade  the 
bakehouse. 

Offensive  trades  carried  on  at  Boston  are  those  of  f  ell-mongering 
and  tallow-boiling. .  No  byelaws  for  minimising  nuisance  from 
the  processes  incidental  to  these  trades  have  been  adopted,  though 
formal  complaint  seems  to  have  been  made  to  the  town  council 
on  more  than  one  occasion. 


Enteric  Fbveb  ^nd  Diarrhcea  in  Boston. 

Enteric  fever : — During  the  past  ten  years  there  have  been  only 
two  during  which  not  a  single  death  has  been  recorded  from 
enteric  (typhoid)  fever,  while  in  three  of  these  ten  years  the 
number  of  deaths  has,  considering  the  population  of  the  borough, 
been  excessive. 

In  his  annual  reports  for  1898  and  1899,  Dr.  Tuxford,  the 
medical  officer  of  health,  has  directed  special  attention  to  the 
question  of  the  increased  incidence  of  enteric  fever  in  these  two 
years.  Dr.  Tuxford  further  noted  that  in  1898  the  cases  were 
nearly  three  times  as  numerous  on  the  west  as  on  the  east  side  of 
the  town,  and  concluded  that  the  prevalence  of  the  disease  must 
bear  relation  to  the  inefficient  sewerage  arrangements,  and  the 
conseqaent  fouling  of  the  soil.  In  1899  the  distribution  of 
enteric  fever  cases  was  more  general  than  in  the  previous  year,  18 
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out  of  30  notified  cases  of  the  disease  having  occurred  on  the 
west  side  of  the  town,  and  12  on  the  east,  or,  if  cases  of 
"continued  fever'*  ]>e  added,  the  numbers  will  be  19  for  the  west 
side  and  15  for  the  east  respectively. 

The  sanitary  committee  of  the  town  council  are  responsible  for 
a  recent  statement  that  '*  It  is  during  the  last  two  years  that  the 
number  of  typhoid  cases  has  been  at  all  serious,**  adding,  on  what 
grounds  I  do  not  know,  *'  We  do  not  think  that  any  fresh  system 
of  town  drainage  would  lessen  the  sickness  or  make  the  town 
more  healthy.**  From  the  first  of  these  statements  it  would 
appear  that  the  writers  were  ignorant  of  the  fact  that  in  1893 
Boston  was  visited  by  an  outbreak  of  enteric  fever  more  wide- 
spread than  was  the  case  in  either  1898  or  1899. 

In  the  following  year,  1894,  there  were  no  deaths  from  enteric 
fever,  but  from  that  date  onwards  the  disease  has  tended  to 
increase.  The  following  table  gives  the  number  of  notifications 
and  of  deaths  during  the  past  ten  years  : — 

Enteric  Fever  in  Boston. 


Year. 

Notifioations. 

Deaths. 

1890 

1 

1 

1891 

9 

9 

1892 

S 

— 

1893 

97 

• 

12 

1894 

4 

— 

1895 

12 

I 

1896 

11 

4 

1897 

24 

4 

1898 

SO 

6 

1899 

30 

8 

.^  . 



Diarrhcea  annually  accounts  for  a  considerable  number  of 
deaths  in  Boston,  more  particularly  among  infants  under  one  year 
of  age.  For  several  years  l>ast  the  medical  officer  of  health  has 
called  attention  in  his  annual  reports  to  tlie  excessive  infant 
mortality  in  the  borough,  and  in  181)9  he  notes  that  the  infant 
death  rate  reached  221*98  per  1,000  births,  no  less  than  103  deaths 
out  of  a  total  of  340  deaths  from  all  causes  having  been  in  children 
less  than  one  year  old.  Of  these  103  deaths,  20,  or  nearly  one- 
fifth  of  the  total  number,  were  from  diarrhoea.  In  1898  there 
were  12  deaths  from  this  disease,  and  in  L897  no  less  than  35. 


The  following  table  gives  the  number  of  deaths  from  diarrhoba    app.  a 
in  children  under  one  year  old  for  the  past  five  years  : —  on  the 

Sanitar 
OironiD 

Deaths  from  DidrrluBa  in  Children  under  One  Year.  tration 

Boroug 

-    Boston 
Dr.  Ooi 


Tear. 


1895 


1896 


1897 


1898 


1899 


Deaths  per  Month. 


iAug^tist    ... 
September 

i  February 
Ancfost    ... 
September 

I  July 
Aug^iut    ... 
September 
October  ... 

)'  September 
October   ... 
December 

fjnly 
An^tist    ... 
Sei^ember 
October  ... 
Noyember 


•  •• 

•  •• 

•  •• 


•  •• 

•  •  • 


Total  for  Year. 


;> 


12 


20 


From  the  table  it  will  be  seen  that  the  greatest  number  of 
diarrhosa  deaths  occurs  in  the  autumn  months.  This  special 
incidence  in  late  summer  or  autumn  is  a  characteristic  of  the 
disease,  probably  due,  as  is  suggested  by  the  researches  of  the  late 
Dr.  Ballard,  to  the  circumstance  that  a  specific  diarrhcea  niicrobe 
is  ordinarily  an  inhabitant  of  the  soil,  and  that  it  is  only  when  the 
soil  temperature  at  some  distance  below  the  surface  reaches  a 
sufficiently  high  point  that  the  micro-organism  is  awakened  into 
exceptional  activity. 

In  discussing  the  question  of  the  sewerage  and  drainage  arrange- 
ments in  Boston,  I  have  shown  that  the  sub-soil  can  hardly  fail  to 
be  seriously  contaminated.  Thus  are  brought  about  conditions  to 
be  regarded  as  especially  favourable  to  epidemic  and  infantile 
diarrhoea. 

Here  it  may  be  added,  as  regards  prevalence  of  enteric  feverj 
that  it  seems  perhaps  permissible,  having  regard  to  the  inquiries 
of  the  medical  officer  of  health,  to  exclude  the  agency  of  water  or 
milk  as  Victors  in  its  increased  prevalence  during  recent  years. 
Accordingly,  while  allowing  for  the  probability  that  personal 
contagion  from,  diseased  to  healthy  persons  may,  on  occasion,  have  . 
played  some  part  in  the  matter,  there  is  ground,  in  the  light  of  our 
present  knowledge  of  the  etiology  of  enteric  fever,  for  suspecting 
that  here  again  contamination  of  the  sub-soil  may  have  been 
concerned. 
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Sanitary  Administration. 

The  sanitary  committee  of  the  town  conncil  consists  of  nine 
members,  who  meet  fortnightly.  Mr.  Wm,  Pooles,  the  present 
mayor  of  the  borough,  and  by  profession  a  solicitor's  clerk  in  the 
employ  of  Mr.  Staniland,  the  town  clerk,  is  chairman  of  the 
committee. 

The  medical  oflBcer  of  health,  Arthur  Tuxford,  M.D.,  holds  a 
similar  post  in  the  Boston  Port,  Boston  Rural,  and  Sibsey  Rural 
Districts.  He  also  acts  as  medical  superintendent  to  the  Boston 
Fever  Hospital.  Dr.  Tuxford  is  also  in  private  practice,  is 
physician  to  the  Boston  Hospital,  and  has  recently  been  appointed 
to  the  post  of  coroner.  He  is  an  energetic  official  and  appears  to 
have  a  fair  knowledge  of  the  local  sanitary  circumstances  of  the 
districts  under  his  charge  and  of  his  duties  in  connection  there- 
with. In  the  Boston  Urban  District  he  is,  however,  ill-supported 
by  his  authority.  That  this  is  so  has  recently  been  exemplified 
by  the  action  which  the  sanitary  committee  of  the  town  council 
have  taken  in  making  a  determined  attempt  to  refute  certain 
statements  made  by  Dr.  Tuxford  in  his  annual  report  for  1899,  as 
to  conditions  prevailing  in  the  borough  of  doston,  which,  quite 
properly,  he  stated  to  be  prejudicial  to  the  health  of  the  town. 
Dr.  Tuxford's  salary  as  medical  officer  of  health  for  the  Boston 
Urban  District  is  £65,  half  of  which  is  repaid  from  county  funds. 

The  inspector  of  nuisances,  Mr.  John  Stephenson,  holds  a  similar 
post  under  the  Boston  Port  Sanitary  Authority,  and  the  Boston 
Rural  District  Council.  He  is  also  inspector  of  canal  boats.  He 
is  by  profession  a  surveyor,  but  he  possesses  no  detinite  qualifi- 
cation as  inspector  of  nuisances.  Nevertheless,  he  is  an  able  and 
energetic  official,  with  intimate  knowledge  of  the  sanitary  circum- 
stances of  his  district  and  of  his  various  duties  in  connection 
therewith.  As  inspector  of  nuisances  for  the  urban  district,  he 
receives  a  salary  of  £74  14s.  per  annum,  half  of  which  is  repaid 
from  county  funds. 

The  following  adoptive  Acts  are  now  in  force  in  the  borough  of 
Boston,*  the  date  in  each  case  being  that  on  which  the  Act  came 
into  operation  : — 

February  13th,  1878.— The  Baths  and  Wash-houses  Acts. 

January  1st,  1890. — The  Infectious  Diseases  (Notification)  Act, 
1889. 

May  1st,  1891. — The  Infectious  Diseases  (Prevention)  Act, 
1890. 

March  Ist,  1891. — The  Public  Health  Acts  Amendment  Act, 
1890.     Part  III. 

March  1st,  1893.— The  Private  Street  Works  Act,  1892. 


*  The  port  sanitary  authority  have  not  adopted  either  the  Infections  Diseaset 
(Notification)  Act,  1889,  or  the  Infectious  Diseases  (Prevention)  Act,  1890,  neither 
do  they  possees  any  regrnlations  under  section  125  of  the  Public  Health  AoL 
1875. 
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The  byelawB  in  force  in  the  urban  district  were  confirmed  by 
the  Home  Secretary  on  December  12th,  1867.  These  have 
reference  to  the  following  subjects  : — 

Scavenging. 

Nuisances. 

Common  LodginK-honses. 

New  Streets  and  Dwellings. 

Markets. 

Slaughter  houses. 

Although  the  corporation  own  some  good  baths,  now  underlet, 
no  byelaws  are  in  force  as  regards  public  baths  and  wash-houses. 

The  question  of  byelaws  having  been  referred  to  by  the 
medical  officer  of  health,  in  his  annual  report  for  1899,  the  sanitary 
committee,  in  their  published  criticism  of  that  report,  say : — 
**  Your  committee  have  considered  sometime  since  the  advisability 
of  fresh  byelaws.  The  present  ones  are  old,  but  the  surveyor 
advises  the  committee  that  they  are  sufficient.*'  ....  Id 
another  section  of  this  same  report  the  committee  say,  in  reference 
to  the  question  of  certain  sanitary  defects  in  houses  to  which  the 
medical  officer  of  health  had  called  attention  : — ''  No  certificate  of 
completion  had  been  given  by  the  surveyor,'"  intimating  that  the 
medical  officer  had  been  unduly  hasty  in  reporting  on  the  matter, 
since  a  byelaw  exists  to  the  effect  that  no  new  dwelling  shall  be 
occupied  until  the  surveyor  shall  have  given  a  certificate  that  all 
the  sanitary  and  other  arrangements  have  been  carried  out  in 
accordance  with  regulation.  Being  desirous  to  obtain  evidence  as 
to  the  manner  in  which  the  present  byelaws,  considered  by  the 
committee,  on  the  authority  of  the  surveyor,  to  be  sufficient  for 
all  purposes,  are  enforced,  I  took  as  a  test  case  this  question  of 
building  certificates,  and  applied  to  the  surveyor  to  show  me  the 
counterfoils  of  such  certificates  as  had  been  issued  during  the  past 
five  years.  During  this  period  about  235  new  hoases,  as  he 
informed  me,  have  been  erected  in  Boston,  but  except  in  a  single 
instance  no  "certificate  of  completion"  had,  I  found,  been  issued 
by  him  during  this  same  period.  The  exception  occurred  in  the 
month  of  May,  19()0,  when  a  certificate  was  issued  in  reference  to 
a  house  now  in  the  occupation  of  the  son  of  the  medical  officer  of 
health.  Only  seven  certificates  had  been  issued  during  the  last 
thirty  years,  yet  a  considerable  penalty  (£5  and  £2  per  diem 
during  default)  is  supposed  to  be  infiicted  on  persons  occupying  a 
house  in  respect  of  which  such  a  certificate  has  not  been  issued. 
In  tbis  connection,  also,  it  is  of  interest  to  learn  that  the 
committee  in  their  own  words  "  have  never  yet  had  before  them  a 
ease  in  which  the  present  byelaws  have  not  been  sufficient  to 
enforce  any  liability  they  have  thought  necessary."  The  town 
clerk  was  only  able  to  tell  me  of  a  single  instance  in  which  a 
penalty  had  been  inflicted  for  contravention  of  the  building 
byelaws. 
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Isolation  Hospital. 

In  1881  an  old  farm  house,  situated  about  one-and-a-quarter 
miles  from  Boston,  and  about  a  quarter-of-a-mile  from  the  docks 
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and  landing  stage,  was  acquired  as  an  isolation  hospital,  for 
joint  use  of  the  urban,  rural,  and  port  sanitary  authorities 
contains  four  rooms  intended  for  use  as  wards  a  bedroom  for 
caretaker  and  his  wife,  and  a  large  and  airy  kitchen,  which  is 
used  as  a  living  room.  The  hospital,  although  well  isolated  f 
other  buildings,  is  too  near  the  public  roads.  On  the  same 
there  is  iu  addition  a  small  brick  building  erected  in  1893,  wj 
is  known  as  the  small-pox  hospital.  This  building  is  damp, 
has  no  furniture  and  there  is  no  closet  accommodation.  Attac 
to  the  farmhouse  building  are  a  couple  of  ash  closets  whic 
found  in  a  filthy  condition.  There  is  a  building  which  does  d 
for  a  laundry,  and  several  out-houses,  one  of  which  contains 
old  and  clumsy  ambulance  ;  but  this  is  shortly  to  be  replaced  I 
more  modem  and  convenient  conveyance.  There  is  no  mortui 
Rain-water  is  stored  in  an  underground  tank  and  pumped  np 
use  in  the  hospital.  The  caretaker  informed  me  that  it  is  nsai 
very  dirty,  and  has  an  exceedingly  unpleasant  taste, 
drinking  it  is  now  always  filtered  through  a  Berkefeld  fil 
Slop-water  passes  to  a  cesspool,  which  is  emptied  occasionally. 

A  labourer  and  his  wife  live  on  the  premises  as  caretakers, 
which  they  are  paid  £30  per  annum.  When  there  are  patients 
the  hospital  the  man  is  paid  an  extra  15«.  per  week,  and 
woman  is  paid  3«.  a  week  for  each  patient  up  to  a  limit  of  12». 
acting  as  nurse.  She  has  not  had  any  hospital  training.  Hithe 
the  various  authorities  concerned  have  not  provided  a  trai 
nurse,  although  private  practitioners  who  are  allowed  to  att 
their  own  patients  in  the  hospital  have,  on  occasion,  installed 
efficient  nurse  in  charge  of  such  cases.  This  arrangement 
been  productive  of  friction,  owing  to  the  respective  duties  of 
nurse  and  the  caretaker's  wife  in  such  instances  not  having  t 
accurately  defined. 


Disinfection. — Neither  urban,  port,  nor  rural  authorities  peg 
an  apparatus  for  disinfection,  although  the  provision  of  an  effic 
apparatus  for  this  purpose  was  strongly  recommended  botl 
Dr.  Bulstrode  and  by  myself  at  the  time  of  our  visits  of  inspec 
to  the  urban  and  port  districts  respectively,  during  the  chc 
survey  of  1893. 

In  answer  to  an  enquiry  from  this  Board  in  April,  1894,  a 
what  steps  the  Boston-  Urban  Sanitary  Authority  proposed  to 
in  reference  to  the  recommendations  of  their  inspector,  the  t 
clerk  stated,  that  as  regards  disinfection,  no  difficulty  had 
experienced  in  disinfecting  articles  or  clothing.     The  provi 
an  efficient  "portable  disinfector  has  been  recommended  by 
medical  officer,  and  will  be  considered  by  the  joint  authorit 
Apparently  the  joint  authorities  determined  to  leave  the  m 
in  statu  qtiOy  as  nothing  further  has  been  done,  notwithstan 
the    recommendations    from   this    Board   and    from    their 
medical  officer  of  health. 

Premises  which  have  been  occupied  by  patients  suffering  I 
infectious  disorders  are  fumigated  with  sulphurous  acid  gas,  u 
the  direction  of  the  inspector  of  nuisances,  on  the  terminatio 
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the  illness.  On  occasion,  infected  clothing  has  been  destroyed  by 
burning.  At  the  isolation  hospital  infected  bedding  and  body 
linen,  &c.,  is  soaked  in  a  disinfectant  solution  and  subsequently 
boiled. 


Rboommbndations. 

1.  The  town  council  should  at  once  carry  out  a  comprehensive 
scheme  for  the  efficient  sewering  of  the  town. 

2.  The  town  council,  pending  the  general  adoption  of  water- 
closetSy  should  adopt  an  improved  system  for  the  disposal  of 
excrement  and  other  refuse. 

3.  More  extensive  provision  than  at  present  exists  should  be 
made  for  the  isolation  of  cases  of  infectious  disease,  in  view  of 
the  fact  that  the  farmhouse,  which  now  serves  iis  the  isolation 
hospital,  in  addition  to  having  to  meet  the  demands  made  upon  it 
by  the  urban  sanitary  district,  has  further  to  provide  for  the  wants 
of  a  population  of  about  25,000  in  ,the  rural  sanitary  district,  and 
an  unknown  number  from  the  shipping  of  the  port.  The  present 
administrative  arrangements  should  be  improved,  and  mortuary 
accommodation  should  be  provided  at  the  hospital. 

•i.  The  town  council  should,  as  speedily  as  possible,  provide  an 
efficient  apparatus  for  the  disinfection  of  infected  articles  and 
clothing. 

5.  The  town  council  should,  under  the  advice  and  with  the 
assistance  of  their  medical  officer  of  health,  revise  and  extend  the 
existing  byelaws,  and  bring  them,  so  far  as  the  special 
circumstances  of  the  district  permit,  into  accordance  with  the 
model  series  issued  by  the  Local  Government  Board. 

6.  The  town  council  should  draw  up  and  submit  to  the  Local 
Government  Board  regulations  under  the  Dairies,  Cowsheds,  and 
Milkshops  Order  of  1885-1886,  in  accordance  with  the  powers 
conferred  ui)on  them  by  Section  13  of  that  Order. 
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ADDENDUM  No.  1. 


Labobatobies, 

12,  colville  boad, 
,,  London,  W., 

November  20th,  1897. 
Dear  Sir, 

We  enclose  herewith*  the  results  of  our  analyses  of  the  four  samples  of 
water  taken  at  the  Boston  Waterworks  and  Town  Supply  by  our  assistant  on  the 
1* th  inst.  In  addition  to '  these  four  samples,  which  have  been  completely 
analysed  cliemidillv  and  bact^olegically,  we  took  a  fifth  sample  from  the  main, 
fcoyini  miles  from  tne  reservoir,  for  bacteriological  examination. 
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Nomber. 

Hicfobes 
per  ex. 

1 
3 
3 

4 
6 

Unflltered  water  from  beck  above  the  reeenroir        

Ud  Altered  water  from  near  outlet  of  reservoir 

Filtered  water  by  outlet  to  main 

Filtered  water  from  stand-pipe  in  Botton  Market • 

Filtered  water  from  main  7  miles  from  reserroir       

1^ 

440 

81 

867 

442 

BaHllut  voli  comniunit  was  found  in  all  these  samples,  but  the  typhoid 
baoillus,  although  specially  nearched  for,  was  not  found. 

The  ohemical  analyses  show  that  the  waters  are  of  inferior  quality ;  the 
^organic  oarbon  and  nitrogen  are  very  high,  and  the  complete  absence  of  nitrates 
^and  nitrites  show  that  self-pnriftoation  by  oxidation  is  not  taJcing  plaoe. 

The  efficiency  of  the  filtration  is  only  81 '6  per  cent.,  as  compared  with  the 
efficiency  of  over  99*U  per  cent.  UBually  obtained  by  the  filter  beds  of  the 
Metropolitan  water  companies. 

We  would  especially  urge  on  your  company  the  great  necessity  of  improving 
the  filtering  appliances  so  as  to  bring  them  up  to  the  level  of  those  of  the  London 
companies.  Apart  from  the  question  of  microbes  and  the  excess  of  organic 
matter,  which  may  be  partly  due  to  vegetable  peaty  matter,  the  water  is  of  good 
quality  chemically.  But  it  is  necessarily  exposed  to  the  dangers  of  contamination 
to  which  all  surface  waters  are  exposed,  and  on  this  account  it  requires  additional 
care  in  filtering.  The  fact  that  Bacillu*  coli  cmnmunijt  was  found  in  all  the 
waters  points  to  a  source  of  pollution  which  may  at  any  moment  become  very 
■eriou.s 

We  remain, 

Truly  yourH, 

WILLIAM  CROOKES. 

JAMES  DEWAB. 
B.  W.  Stanilakd,  Esq., 

Boston,  Lincolnshirb. 


ADDENDUM  No.  2. 


Labokatouius, 

14,  CoLviLiiE  Road, 

London,  W., 
yoremb&r  23r</,  1897. 
Deab  Sib, 

I  bee  leave  to  aclmowledge  receipt  of  your  letter  of  the  22nd  inst.  So  far 
as  we  are  acquainted  with  the  nature  and  extent  of  the  filter  beds  at  the  works 
of  your  water  company,  it  would  seem  possible  to  us,  unless  there  is  some 
engineering  difficulty  with  which  we  are  unacquainted,  to  almost  immediately 
improve  the  quality  of  the  water  supply,  and  render  it  satisfactory  for  public 
use.  We  refer  to  the  addition  of  a  layer  of  sufficient  thickness  (from  4  to  6 
inches)  of  fine  seleotHl  sand  on  the  surface  of  the  present  filtering  layer.  This 
would  require  to  be  done  under  the  direction  of  a  competent  engineer  of  large 
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ezperienee  in  this  kind  of  work,  like  Mr.  Bryan,  of  the  East  London  Waterworks     ^^p,  a,  Na  Si 

Company,  who  wonld  then  be  able  to  say  if  the  present  area  of  filter  beds,  with  

8uch  an  addition,  wonld  be  able  to  filter  at  the  proper  rate  a  sufficient  quantity  S^iS^S*""** 
to  supply  the  daily  needs  of  Boston,  or  whether  the  filter  beds  would  require  to  circuSlaiiovi 
be  extended.  and  Adminis- 

tration of  the 

It  does  not  necessarily  follow  from  the  presence  of  BaciUm  eoli  that  there  is   S?!^^^^' 
any  mixture  of  human  sewage.    It  may  be  from  animal  pollution.    At  the  same   D^CoMman. 
time,  its  presence  in  a  drinking  water  should  always  be  regarded  with  grtkYe 
suspicion. 

In  the  meantime,  we  see  no  objection  in  the  water  company  acquiescing  in  the 
recommendation  of  the  medi<ml  board  of  health  tiiat  it  would  be  safer  either  to 
boil  the  water  or  to  filter  it  prcqperly  before  it  is  nsed  for  dietetic  purposes. 

I  remain. 

Truly  yonrs, 

WILLIAM  CBOOKES 

(For  Self  and  Profetsar  Dmoary 
R.  W.  Staniland,  Esq., 

BoBTOif,  Lincolnshire. 
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No.  9. 

Report  on  the  Sanitary  Circumstancbs  of,  and  Adminis- 
tration in,  the  NoRTHAM  URBAN  District,  Dbyonshirb  ; 
by  Dr.  R.  J.  Rbbcb. 


Recent  annual  and  special  reports  of  the  Medical  Of&cer  of 
Health  of  the  Northam  Urban  District  having  been  deficient  in 
information  of  a  sort  to  enable  the  Board  to  judge  of  the  sanitary 
condition  of  the  district,  of  the  work  done  by  this  Officer,  or  of  the 
measures  of  sanitary  improvement  required  to  be  carried  out 
in  the  district,  the  Board  decided  on  local  enquiry  by  one  of 
their  medical  inspectors,  and  this  duty  was  entrusted  to  me. 

The  sanitary  circumstances  of  the  district  have  been  the  subject 
of  inquiry  by  the  Medical  Department  of  the  State  on  two  former 
occasions.  The  late  Sir  Richard  Thome  reported  in  1871  on 
the  district  to  the  Privy  Council  ;  and  in  1894  the  district  was 
inspected  by  me  in  connexion  with  the  Board^s  Cholera  Survey. 
Extract  of  my  report  thereon  appears  in  the  Inland  Sanitary 
Survey  Report,  1893-95.* 

At  my  first  inspection  in  1894,  I  had  the  report  of  my  late  chief 
to  guide  me.  At  my  recent  inspection  I  was  able  to  compare  the 
present  condition  of  the  district  with  that  which  obtained  at  my 
inspection  in  1894 ;  this  procedure  being  simplified  by  ascertaining 
from  notes  made  at  my  former  visit  what  alterations  had  since 
taken  place. 


I.— GENERAL    SANITARY     CIRCUMSTANCES     OF     THE 

DISTRICT. 

Topography. — The  Urban  District  of  Northam  is  situated  on 
the  North  Devonshire  Coast.  To  the  south  are  the  Borough  of 
Bideford,  and  the  Rural  District  of  Bideford.  Its  eastern  boundary 
is  formed  by  the  River  Torridge,  which  towards  the  north  meets 
the  River  Taw.     To  the  west  it  has  the  Atlantic  Ocean. 

The  country  is  somewhat  hilly,  bat  varies  considerably.  A 
considerable  portion  is  flat,  as  at  the  lower  part  of  Westward 
Ho  !  and  the  Northam  Burrows  where  the  sea  Dccasionally  flows 
over  the  land.     In  places  it  is  well  wooded. 

Geology, — Shillet  (clay-slate),  Devonshire  culm,  and  limestone 
form  the  strata  upon  which  the  district  is  placed. 


*  Twenty-fourtli  Annual  Beport  of  the  Local  Goverment  Board  ;   Sapplement 
in  continuation  of  the  Beport  of  the  Medical  Officer  for  1894-95. 
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Division  of  the  District. — For  practical  purposes  the  district    App.A^NaP. 
may  be  roughly  divided  into  five  sub-areas,  each  having  different  on  Sanitary 
characteristics.    (1.)  Appledore  :  a  seaport,  where  there  are  ship-  and  AdSfniS?" 
building  yards  and  a  dry  dock.*     (2.)  Noitham  :  itself  a  good  size  ir^'jgj^^^ 
country  village.    (3)  Orchard  Hill :  a  residential  neighbourhood,  urban  Din- 
where  there  are  many  houses  standing  in  their  own  grounds,  but  jjj.^ii^^^ 
also  some  smaller  holdings.     (4)  Westwanl  Ho  I  :  a  sea-side  resort, 
with  schools,  golf-links,  and  a  certain  number  of  private  houses. 
(5)  Northam  liidge  :  a  detached  portion  of  the  district,  situated  to 
the  north  of  Bideford,  purely  rural  in  character. 

As  there  is  considerable  diversity  of  character  in  these  five  sub- 
areas,  it  will  be  convenient  in  certain  parts  of  this  report  to  treat 
of  each  separately. 

The  district  has  been  divided  into  four  wards  by  the  Devonshire 
County  Council  for  election  purposes  ;  these  wards  are  Northam, 
Appledore,  Westward  Ho  !  and  Orchard  Hill,  Northam  Ridge 
forms  part  of  Orchard  Hill  ward. 

Area^  Population^  and  Inliahited  Houses. — The  Northam  Urban 
District  is  partly  within  the  Bideford  Sub-district,  and  partly 
within  the  Northam  Sub-district  of  the  Bideford  Registration 
District.  The  area  in  acres  is  1^,042,  the  rateable  value  is  £15,918. 
The  population  at  the  census  in  1891  was  5,043,  aud  the  number 
of  inhabited  houseb  1,045.  It  is  believed  at  the  next  census  these 
figures  will  be  substantially  increased. 

Roadways. — The  approximate  length  of  the  roadways  is. 

Main  Roads,  about  4  miles. 

Other  Roads,  about  19  miles. 

Private  Roads  repairable  by  the  owners,  about  2  miles. 

For  the  greater  part  they  are  gravel  or  macadam,  and  are  kepi 
in  good  repair,  and  well  scavenged.  There  are  streets,  however,  in 
Appledore  irregularly  paved  and  deficient  in  channelling. 

Dwellings. — There  are  in  Northam  Urban  District  dwellings  of 
many  different  types.  Faulty  building  in  the  better  class  houses 
of  the  place  did  not  come  under  my  observation.  As  regards 
cottage  property,  it  was  noticeable  that  eavespouting  was  defective 
in  a  number  of  cases,  and  that  many  dwellings  were  damp.  Some 
houses  are  back  to  back,  each  house  having  only  two  small  rooms 
These  are  principally  in  Appltidoro,  where  also  many  of  the 
houses  are  in  a  dilapidated  condition.  Westward  Ho  I  and 
Orchard  Hill  are  practically  free  from  insanitary  cottage  property, 
except  for  a  group  of  buildings  huddled  together  at  Higher  Cleeve 
Houses  in  the  latter  sub-area.  A  few  old  cottages  have  been 
pulled  down  in  recent  years,  principally  in  Appledore. 

The  following  table  prepared  for  me  by  the  Overseer, 
Mr.  Labbett,  shows  the  number  of  inhabited  houses,  obtained 

^  'The  shipping  of  the  district  is  for  sanitary  purposes  onder  the  control  of  the 
Barnatapke  Port  Biuiitary  Aatihority. 

8962  Or  2 


100 


APP.  A,  No.  9. 

On  S&nitory 
Circnmitancet 
and  Admlnifr- 
iratioD  of 
Northam 
Urban  Die- 
triot;  by 
Dr.  BeeoOi 


by  enumerating  the  separate  ratings,  classified  as  to  rateable 
and  apportioned  to  the  five  snb-areas  jnst  mentioned  : — 

Tablb  (A),  showing  the  estimated  namber  of  inhabited 
in  five   sab-areas  of  the  Northam  Urban  District,  ai 
number  of  such  houses  at  certain  specified  ratings. 


Division  of  District. 


Appledore    ... 
Mortham 
Orohard  Hill 
Westward  Ho ! 
Northam  Ridge 
Total... 


I 
Number 

Number 

4 
1 

Estimated 

Number    of  Houses 

of  Houses    N 

Number  of 

of  Houses 

rated  over 

rated  over  i  of 

inhabited 

rated 

£5  and 

£10  and 

rat 

Houses. 

under  £5. 

under          under 

£10. 

£20. 

568        , 

447 

86 

32 

279 

140 

139 

13 


204 
52 
16 

8 


52 

20 

30 

*  2 


16 
7 

29 
2 


1,129 


727 


190 


86 


From  this  table  it  will  be  seen  that  roughly  50  per  cent, 
inhabited   houses  are  in   Appledore,   24  per  cent,  in   No 
13  per  cent,  in  Orchard  Hill,  12  per  cent,  in  Westward  H( 
only  1  per  cent,  in   Northam   Ridge.     Further,  the  table 
that  more  than  half  the  total  houses  in  the  district  are  ra 
less  than  £5. 

From  Table  A,  another,  Table  B,  has  been  prepared,  sb 
definitely  for  each  of  the  five  sub-areas,  as  well  as  for  the 
district,  the  ratio  to  total  houses  ot*  dwellings  at  one  and  a 
rateable  value. 

Table  B. — Showing  for   the  five   sub-areas,  and  for  the 
Urban  District  of  Northam,  the    proportion  of  the  inb 
houses  at  certain  rateable  values. 


Division  of  District. 


Total 

inhabited 

honsee. 


Per  cent, 
.under  £5. 


Per  cent, 
over  £6 

and 
under 

£10. 


Per  cent. 

over  £10 

and 

under 

£20. 


P« 

ov 


Appledore    ... 

... 

100 

79 

15 

6| 

1 

Northam 

• .  * 

100 

73         1 

19 

6 

Orchard  HiU 

... 

100 

37 

14 

5 

1 

Westward  Ho ! 

... 

100 

124 

23 

22^       1 

Northam  Ridge 

... 

... 

100 

62         I 

15 

15 

Toul.C. 

100 

1 
64 

17 

8 

1 
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It  thoB  appears  that  amall  holdings  are  relatively  most  abandant    apf.  a.  Ma.  i 
in  Appledore  and  Northam,  and  highest  rated  houses  in  Orchard  on  santtarr 
Hill  and  Westward  Ho  !  Sd  AdSlT 

m.  tntion  of 

This  different  distribntion   of  poorer  class  dwellings  will  Y)e  Xortham 
seen  to  be  not   without  significance   when   the  details  of   the  SST^^ 
sanitary  condition  of  each    part  of    the    district  come    to    be  ^'-"^ 

coDgidered. 

Courts  and  yards  are  often  imperfectly  paved  and  drained,  in 
^nie  cases  no  attempt  has  been  made  to  pave  and  drain  them. 
This  is  especially  the  case  at  Appledore  and  Northam.  Never- 
theless, the  conditions  of  many  twwjk  yards  has  been  distinctly 
ixnproved  since  my  visit  in  1894. 

Water  Supplif. — The  water  supply  of  the  district  for  the 
&*ater  part  is  derived  from  shallow  wells.  Some  of  these  are 
^nlyafew  feet  deep,  others  are  from  30  feet  to  40  feet  in  depth. 
-^  large  number  of  these  wells  are  mere  holes  excavated  in  the 
^iilJet ;  others  have  dry-steined  walls,  made  of  large-sized  water- 
"^om  pebbles,  apparently  derived  from  the  beach.  For  the  most 
iNut  these  are  to  be  seen  at  Appledore.  From  some  wells  the 
^fater  is  raised  by  means  of  a  pomp,  or,  occasionally,  by  any 
improvised  arrangement,  such  as,  e,g.^  an  old  meat  tin  lowered  by 
*  string.  Others,  again,  are,  as  has  been  intimated,  mere  dip 
'^ells.  In  the  dry  weather  many  of  the  wells  fail  to  yield 
^er.  Failure  in  this  way  of  groups  of  neighbouring  wells  has 
sometimes  led  to  local  water  famine. 

Many  of  these  wells  are  so  placed  as  to  be  liable  to  serious 
pollution.  For  instance,  in  a  court  at  Appledore,  a  pebble-steined 
'^ell  was  observed  a  few  yards  below  certain  privies  and  refuse 
^ip8.  Surface  water  from  the  ground  above  the  well  and  from  thw 
yard  of  a  court  hereabouts  could  flow  directly  into  the  well, 
^^  certain  of  the  houses  in  the  court  have  no  water-closet  or 
privy  accommodation.  At  the  time  of  my  visit  recently  deposited 
human  excrement  was  observed  close  to  the  mouth  of  :i  well. 
Slop  water  is  also  thrown  on  to  the  ground  of  this  court,  as  the 
Wses  are  not  always  provided  with  slop  sinks  connected  with 
P^per  drains  or  gutters. 

Appledore  at  present  is  very  badly  supplied  with  water.*  Many 
houses  have  no  water  supply  of  any  kind,  and  their  occupiers  are 
'Iftpendent  for  water  upon  the  goodwill  of  their  neighbours, 
^y  of  the  wells  excavated  in  the  shillet  are  brackish  when 
^he  tide  is  up.  Certain  houses  are  supplied  with  water  by  gravita- 
^on,  through  pipes  laid  on  from  springs,  the  result  of  private 
enterprise.  There  are  wells  of  a  public  character  to  which  the 
P^ple  can  go  to  fetch  water.  The  two  principal  public  wells 
^  some  distance  apart.  One,  known  as  Cawsey's  Well,  is  in 
^lie  village  of  Appledore.  There  is  a  plentiful  supply  of  water 
from  this  well,  which  is  only  about  six  feet  deep  and  is  mani- 
festly fed  by  springs.     The  walls  are  dry-steined,  and  the  well  is 


*  Aa  AD  instanoe  of  this,  the  ooUan  made  at  a  looal  collar  manufaotory  hare 
^  W  iMt  to  Bid«lord  to  be  washed  i 
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A>p  A,No.ft   close  to  the  road-side,  in  proximity  to  honses  ;  a  f^w  feet  awEy 

>ii  Sanitary      from  it  is  a  coach-house,  outside  and  against  tha  walls  of  which 

indiSSnSr  refuse  is  thrown.    Tlie  second  public  well,  also  evidently  fed 

J*^im  ^^  springs,  is  at  West  Appledore.     It  is  situated  at  the  junction 

JrbanDis-       ofthe  low  cliff  with  the  beach.    At  high  tide  the  well  would 

Dr?iieece.         ^^  reached  by  the  sea  water  ;  and  a  dead  animal  washed  up  by 

the  sea  was  recently  deposited  within  a  few  feet  of  it.     fhe 

gi-eater  number  of  the  inhabitants  of  West  Appledore  fetch  their 

drinking  water  from  this  well. 

At  Westward  Ho  I  besides  shallow  wells  such  as  I  have  described 
there  are  also  two  small  private  water  supplies.  One  of  these  is  at 
the  United  Service  College,  where  water  is  pumped  from  a 
well  to  a  reservoir  on  the  bill  side,  whence  it  flows  by  gravitation 
to  the  College.  The  other  is  known  as  Mr.  Taylor's  supply. 
Here  the  water  is  pumped  from  a  well  to  an  open  reservoir  on  the 
hill  side,  whence  it  flows  by  gravitation  to  houses  on  Mr.  Taylor's 
property.  Not  much  care  would  appear  to  be  taken  to  preserve 
the  water  in  this  reservoir  from  contamination.  The  reservoir  is 
situated  on  a  steep  hill  side,  and  a  much  frequented  road  passes 
close  to  and  winds  partly  round  the  reservoir  from  which  it  is 
separated  by  a  wall.  On  higher  ground  than  the  reservoir  is  a 
house,  the  cultivated  garden  of  which  slopes  down  to  the  reservoir, 
and  against  the  wall  which  separates  this  garden  from  the 
reservoir  refuse  is  thrown.  The  reservoir  is  shaped  like  an 
irregular  shallow  cone  ;  the  sides  are  constructed  of  stone,  lined 
with  cement.  Weeds  grow  in  the  cracks  of  the  cement  and 
between  the  stones,  and  vegetable  life  flourishes  in  the  water. 

At  a  conference  which  I  had  with  the  then  Sanitary  Authority 
of  Northam  after  my  inspection  in  1894,  I  urged  the  necessity  of 
providing  an  adequate  snpply  of  wholesome  water  for  each  house- 
hold in  the  district.  And  subsequently  from  time  to  time  the 
Board  wrote  to  the  Sanitary  Authority  and  their  successors,  the 
Urban  District  Council,  enquiring  what  steps  had  been  taken  to 
provide  a  water  supply  for  the  district.  The  usual  reply  to  such 
enquiries  was  to  the  effect  that  the  matter  was  receiving  con- 
sideration. 

In  May,  1896,  local  complaints  as  to  the  defective  water 
supply,  which  had  become  pressing,  took  the  form  of  a  petition  to 
the  Board,  signed  by  many  residents  in  the  district.  Some  further 
correspondence  between  the  Board  and  the  District  Council  failed 
to  lead  to  adequate  steps  for  dealing  with  the  matter  in  a  com- 
prehensive manner.  And  in  August,  1897,  formal  application 
was  made  to  the  Board  by  certain  ratepayers  for  action  under 
section  299  of  the  Public  Health  Act,  1875. 

This  had  the  effect  of  inducing  the  Urban  District  Council  to 
nxake  serious  effort  to  provide  a  public  water  supply.  On  September 
9th,  1897,  the  Council  formally  resolved  to  apply  for  Parliamentary 
powers  to  carry  out  a  water  scheme  prepared  by  Mr.  Baldwin 
Latham.  Thereupon  the  complaint  under  section  299  of  the 
Public  Health  Act,  1875,  was  withdrawn. 

•   On  %5%h  July,  1898,  an  Act  of  Parliament  received  the  Royal 
Assent  authorizing  the  Urban   District  Council  of  Northam  tt> 
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construct  waterworks  for  the  supply  of  their  district,  and  for  A».  a.  Wo 
other  purposes.  At  the  date  of  mv  visit  these  works  were  in  onSaottan 
process  of  constraction.  '  Sma^S 

tratioB  of 

The  Urban  District  Council  have  acquired  the  freehold  of  some   ^Jj^^g}^ 
]60  acres  of  moorland  at  Melbury,  in  the  parish  of  Parkham,  trict;by 
outside  the  district,  some  five  and  a  half  miles  distant,  in  a  direct  Dr.  »««<». 
line  from  their  boundary.    The  purchased  land  forms  the  upper 
part  and  sides  of  a  valley.     By  building  a  dam  across  this  valley 
it  is  estimated  that  a  reservoir  capable  of  holding  33  million 
gallons  of  water  will  be  formed. 

From  the  reservoir  the  water  before  delivery  will  pass  to  filter 
beds.  These  are  three  in  number  ;  each  24  feet  10  inches  x  56 
feet  9  inches  x  8  feet.  They  are  arranged  so  as  to  be  used 
separately.  The  filtering  material  in  layers  from  above  down- 
wards consists  of  sand,  crushed  limestone  and  sand,  gravel,  and 
broken  limestone.  From  the  reservoir  the  water  runs  into  a 
pure-water  tank  80  feet  x  20  feet  x  14  feet. 

The  dam  has  a  puddle  trench  which  varies  in  thickness,  and 
is  carried  down  to  water-tight  strata.  The  embankment  of  the 
dum  is  made  of  clay  and  stone. 

I?>om  this  pure- water  tank  the  water  will  travel  by  gravitation 
through  iron  pipes  to  a  service  reservoir  which  will  be  placed 
just  inside  the  Northam  Urban  District,  above  Westward  Ho  ! 
where  the  Council  have  purchased  about  an  acre  and  a  half  of 
freehold  land  ;  the  line  of  pipes  being  some  eight  miles  long. 

From  this  service  reservoir  the  water  will  be  distributed  by 
iron  mains  varying  from  6  inches  to  2  inches. 

The  estimated  cost  of  the  scheme  is  £26,000,  but  this  amount 
will  probably  be  exceeded  before  the  work  is  finished.  The 
work  was,  by  the  terms  of  the  contract,  to  be  finished  in  November, 
1900.  At  the  time  of  my  inspection  in  July,  1900,  the  reservoir 
and  filter  beds  at  Melbury,  and  the  service  reservoir,  had  not  been 
completed,  and  no  pipes  had  been  laid.  £15,000  had  already 
been  paid  to  the  contractor,  and  another  £5,000  was  about  to  be 
applied  for  by  them. 

It  is  considered  that,  on  completion  of  the  scheme,  the  whole 
of  the  Urban  District,  with  the  exception  of  the  detached  portion, 
Northam  Ridge,  will  be  supplied  with  water  by  gravitation. 

A  main  road  crosses  the  gathering  ground,  and  this  road  has 
been  diverted  at  its  lower  end  to  permit  of  the  construction  of 
the  dam.  The  road,  as  diverted,  is  drained  down  the  centre 
by  a  12-inch  pipe  drain  to  carry  the  surface  water  of  the  road 
away  from  the  reservoir.  The  gathering  ground  purchased  by  the 
Council  is  moorland  in  character,  and  is  free  from  buildings,  with 
the  exception  of  a  cottage  near  its  highest  point,  which  cottage  it  is 
proposed  to  use  for  the  residence  of  a  man  who  is  to  be  placed  in 
charge  of  the  works. 

The  natural  drainage  of  certain  cultivated  land,  sharply  sloping 
to  the  reservoir  on  each  side,  is  taken  into  the  supply.    This 


104 


PP.A;No.9. 

I  Sanitary 
rcumgtenoM 
d  Admini*- 
ition  of 
Mtham 
•baDDi»- 
id;  by 


cultivated  land  has  not  been  parchased  by  the  Urban  District 
Council,  a  circumstance  which  is  somewhat  surprising,  inasmuch 
as  the  Council  has  had  to  make  an  accommodation  road  across 
to  this  land,  and  to  build  a  small  reservoir  to  supply  three  cattle- 
troughs  with  water  on  each  side  of  the  main  reservoir.  The  cost 
of  these  works  must  have  almost  equalled,  if  indeed  it  did  not 
exceed,  the  value  of  the  land  in  question,  the  existence  of  which, 
under  cultivation,  must  involve  some  degree  of  risk  to  th«  purity 
of  their  water  supply. 


Sewerage^  House  Draina^e^  and  Excrement  DisposrU, 

On  account  of  the  unequal  distribution  of  the  population,  the 
uneven  surface,  and  the  wide  area  of  the  district,  no  single 
comprehensive  scheme  of  sewerage  is  practicable.  It  will  be 
convenient  to  treat  of  sewerage,  and  also  of  house-drainage  and 
excrement  disposal,  separately  as  regards  each  of  the  four  sub- 
areas,  Appledore,  Westward  Ho  !,  Northam,  and  Orchard  Hill.  The 
isolated  sub-area  of  Northam  Ridge  is  so  small  that  it  does  not  call 
for  detailed  consideration. 


(1.)— Applbdorb. 

Sewerage, — Many  of  the  older  sewers  of  Appledore  are  stone 
drains  or  culverts,  originally  constructed  to  carry  the  surface 
water  into  the  tidal  River  Torridge,  but  afterwards  used  for 
sewage. 

Some  20  years  ago  other  sewers  were  laid  down,  consisting  of 
9-inch  circular  socketed  earthenware  pipe.  These  sewers  dis- 
charge into  a  12-inch  intercepting  main  outfall  sewer  laid  along 
the  beach.  They  are  ventilated  by  road  gratings  at  manholes ; 
these  gratings,  however,  are  often  blocked  up  with  road  detritus. 
Many  complaints  were  made  by  the  inhabitants  as  to  ofiPensive 
smells  arising  from  the  manholes. 

In  September,  1897,  after  local  inquiry,  the  Board  sanctioned  a 
loan  to  re-sewer  Bude  Street,  one  of  the  main  thoroughfares  in 
Appledore.  This  sewer,  with  a  gradient  of  1  in  12,  runs  from  the 
top  of  Bude  Street  to  discharge  into  the  12-inch  intercepting 
sewer.  It  is  a  10-inch  circular  stoneware  sewer  pipe  jointed  in 
cement.  It  is  supplied  with  manholes  and  lampholes.  Originally 
there  were  two  J:-inch  ventilating  shafts,  placed  at  the  top  of 
Bude  Street,  but  these  have  been  taken  down  on  account  of  local 
objection. 

A  new  sewer  has  also  been  laid  in  Market  Street,  a  street  which 
joins  Bude  Street  at  right  angles. 

The  newer  sewers  in  Appledore  can  be  flushed  with  water  from 
the  hose  of  a  water-cart.  But  in  view  of  the  scarcity  of  water 
such  flushing  takes  place  only  at  rare  intervals. 

At  a  point  on  the  beach  where  the  Bude  Street  sewer  joins  the 
intercepting  sewer  a  manhole  has  been  provided,  the  cover  of 


^ch  is  suppoaed  to  be  water-tight  in  order  to  keep  out  the  tide,  ^fr-^vo 
ind  there  is  a  hatch-box  fixed  in  the  manhole  to  prevent  the  OoSttoitari 
teaox  of  sewage.  At  the  time  of  my  visit  this  manhole  was  SSaS^ 
eoveied  with  a  large  stone  slab,  and  pebbles,  Ste^  had  deposited  ^^^^ 
over  it,  80  that  the  manhole  was  not  to  be  seen.  I  am  informed  urbM  vu- 
that  it  was  found  necesBarr  to  deal  thus  with  the  manhole  as  the  g^i^^ 
tide  had,  at  one  time,  "^  lifted  *^  the  cover  bodily. 

The  intercepting  sewer,  constructed  in  1878,  is  a  12-inch  pipe 
nmning  under  the  beach  along  the  river  frontage  of  Appledore. 
It  intercepts  the  drainage  from  the  various  sewers  laid  down  in 
streets,  which  are  for  the  most  part  at  right  angles  to  the  quay. 
It  jgamtinued  to  an  outfall  in  Apided<»e  Pool  by  a  15-inch  pipe. 

As  vessels  are  mo(»ed  aloiigBide  the  quay  for  purposes  of  dis- 

charging  or  loading  caigo,  or  for  repairs,  and  as  this  main  sewer 

with  its  branch  sewers  is  in  places  only  a  few  feet  under  the 

nufaee  of  the  beach — some  of  them  inde^  can  be  seen  at  low 

viter— it  comes  about  that  the  weight  of  the  ships  occasionally 

hreaks  the  sewoa.  As  a  result  sewage  escapes  at  low  water  on  to 

the  beach  and  creates  a  nuisance.    Ai  my  visit  my  attention  was 

directed   to  one  of  these  breakages  then  existing.    So  long   as 

the  sewer  lupes  are  unptucected  and  vcorIs  continue  to  moor  at 

the  quay,  ench  accidents  will  continue  to  occur. 

Besides  the  main  int^teepdng  sewer  there  is,  at  West  Appledore, 
a  second  small  outfall  sewer,  which  receives  the  drainage  of  some 
eomparatively  new  houses.  It  Is  composed  of  circular  socketed 
swthenware  pipes  and  discharges  on  to  the  beach  through  a 
circular  iron  pipe  9  inches  in  diameier. 

House  ZMuMO^.— Besides  the  dwelling  which  are  si^rved  by 
aewers  in  Appledore,  there  are  other  housei^  which  are  drain^  to 
cesspools ;  many  othos  ^gun  have  their  own  drain  pipe  u>  tb^ 
beai^  and  such  drains  gcneeaOy  discharge  on  to  the  forHlKj«e  a  tffirve 
low-waicr  mark. 


There  are  a  few  fiouses  with  inflwle  sinks  discharging  over 
ies  outfide  the  dwelling.  In  other*  ihe  pe|»  frMn  xh^  fa:>k 
would  ^pear  u>  be  in  direet  cfmumnTJaai<m  ^lih  :h^  '"  'ri.^,  *\rKj^, 
Also  there  are  caaies  where  &  p^Oip  is  i^a^^A  jl.  \  Y:z/^^iU  ^/r 
scullery.  th*r  ov^jco'w  tros^  of  -wiLk-a  <jr>a.sr.ufii':a»;*st  \.t*^^j 
with  the  hf'^zjie  drain.  In  bmsc  j^^eaoj^y^  th^  ^r^as^r  ^jni*iu  'A 
the  slop  msier  i«  liirovn  'lowEi  I'slli^s  ii*  li^e  jkrijt^  or  *jti,  tptrUiU* 
where  «Qch  exiR.  In  «r>tiie  ^n:My;^  &ow*-T-rr.  :i^  iiro««#ai,  ^^fs^.  'A 
which  are  of  -^h/t  hMrt-UjAaA  tjyk^  ha^^t  zjf^  «liadns  *A  aer  wjn  *m 
descripcioo. 


Krcrtm^mt  lPiMf0msU^ — ^TVsre  a?e  %  Cf^rtazs  S;cabhcr  *A 
closets  in  Applcfiore.     In  ijwr  beeper  cjaai  L'/ast»  is»*se  %n  ^ 
iBAde  the  dw<l£sc  aftd  are  msaHj  ftx«lh^  "wjdL  w«s^^  £r-».  a 

this  ssp^Cy  fa^k.  'kKA-^bueta'jza  ^  rMir^^u^ 

Mtt  itf^wtrari*^  «r^  v^  ;>«:  «a)^  V^ 

^^i^w^fTtx^  are  sMslmyc  tausi 

•i.    Ctrcais  ^  tlMiae  wMir^cteiM  4i^  4m  f 
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for  more  than  one  honse,  and  some  of  them  were  found  in  very : 
condition.  In  consequence  of  the  scanty  supply  of  water  in 
district  these  hand-flnshed  water-closets  are  seldom  adeqna 
flushed. 

Many  houses  have  midden  privies,  loyally  called  ^*  dung-pi 
some  of  which  serve  more  than  one  household.    These  recepta 
are  generally  constructed  partly  below  the  surface  of  the  gron 
usually  they  are  uncemented,  many   being  mere   holes  in 
g]*ound.    They  are  often  not    covered  over,   and  their  slo; 
contents  soak    into  the    neighbouring  soil.    In  some    parts 
Appledore  the  gardens  are  situated  on  a  higher  level  than 
dwelling  houses,  and  it  is  in  these  gardens  that  the  privies 
generally  placed.  The  duty  of  cleansing  the  privies  devolves  u] 
the  individual  householder.    Instances  were  met  with  in  ^ 
Street,  Appledore,  where  the  midden  prives  have  been  empt 
only  twice  in  the  year,  in  particular  cases  once  only  in.  two  ye 
Occasionally  there  is  a  pigstye  in  connection  with  the  niid( 
privy,  but  there  are  very  few  pigs  kept  in  the  district  at  the  pres 
time. 

Many  of  the  houses  are  unprovided  with  water-closet  or  pr 
accommodation  of  any  kind.  Inquiries  instituted  at  such  hou 
revealed  the  fact  that  in  some  cases  commodes  were  tept  in 
betlrooms,  and  that  the  contents  of  sush  were  emptied  on  the  bei 
at  irregular  intervals.  In  other  instances  people  appear  ordinal 
to  '*  use  the  beach, "  or  in  the  event  of  the  tide  being  up,  or 
weather  bad,  any  other  spot  convenient  for  the  purpose.  1 
accuracy  of  this  information  was  clearly  demonstrated  by  insj 
tion  of  the  district. 

At  the  shipbuilding  yards  there  are  wooden  privies  built 
upon  the  quay,  and  used  by  workmen  employed  in  the  ya 
The  excrement  in  these  cases  drops  into  the  water  at  high  ti< 
but  on  the  beach  at  low  water. 


(2.)— Northam. 


SpAvercige, — The  original  sewers  here  were  mere  rubble  dn 
for  surface  water.  Some  of  these  rubble  drains  remain  to-( 
From  tine  to  time  portions  of  them  have  been  replaced  by  circi 
socketed  pipes  of  \)  inches  or  12  inches  in  diameter.  One  si 
sewer  recently  laid  in  Fore  Street  has  manholes  and  ventilat 
At  one  or  two  points  on  the  sewers  are  flushing  tanks,  fi] 
from  time  to  time  by  hand. 

The  sewerage  system  of  Northam,  such  as  it  is,  has  two  outff 
situate  close  together  on  meadow  land  near  the  village.  1 
land  belongs  to  a  local  farmer.  The  sewage  discharged  at 
outfalls  passes  along  open  ditches  through  pasture  land  ;  partli 
soaks  into  the  soil,  partly  it  gains  access  by  way  of  the  ditchei 
small  streams  to  the  sea.  At  one  place  there  is  a  tank  wfa 
sewage  solids  are  deposited. 


Bouse  Drainage. — In  Nortbam  the  older  honse   drains    are  a»p.a^o.». 

probably  mere  stone  drains.    In  recently  built  houses  earthen-  On  sanitary 

"ware  pipes    are  used.    Slop- water   sinks  in  the  newer  houses  an?AdmJ3S!" 

diBoharge  over  gullies  in  the  open  air.     The  greater  part  of  Jj**}9°®' 

the  slop  water,  however,  is  thrown  down  gullies  in  the  yards  nrbaB^>i8- 

or  on  to  the  gardens.    A  few  of  the  soil-pipes  are  ventilated,  but  i)J.^*B'eeoer 
it  is  seldom  that  these  ventilating  shafts  are  carried  up  without  a 
bend. 

Excrement  DisposaL-^The  water-closets  of  Northam  arci  rarely 
placed  inside  the  houses.  They  are  generally  in  the  yards  and 
are  hand-flushed.  The  privy-pits  and  middens  as  a  rule  are 
uncovered,  uncemented,  partly  below  the  ground  level  and 
generally  sloppy.  Cleansing  of  middens  and  privies  is  usually 
effected  by  the  Urban  District  Council  in  the  course  of  scavenging 
operations. 

(3.)— Orchard  Hill. 

Sewerage. — A  system  of  sewerage  designed  by  Mr.  Baldwin 
Latham  was  laid  down  in  Orchsurd  Hill  in  1894,  under  loan 
sanctioned  by  ^e  Board.  The  sewers  are  circular  socketed 
earthenware  pipes  jointed  in  cement,  and  of  9  inches  to  12  inches 
in  diameter.  The  outfall  is  to  the  tidal  River  Torridge.  Above  the 
outfall  is.  a  tank  sewer  to  hold  the  sewage  when  the  tide  is  up. 
The  outfall  sewer  proper  is  made,  of  iron  pipes  and  has  a  self- 
acting  tidal  valve.  Ventilating  shafts,  manholes,  lampholes,  and 
flushing  tanks  are  provided.  This  system  of  sewerage  was 
extended,  with  the  Board's  sanction,  in  1897  to  a  portion  of  the 
sub-area  known  as  Raleigh  Estate. 

With  this  new  system  of  sewerage  many  of  the  house  drains 
were  reconstructed  and  brought  up  to  the  level  of  modem 
sanitary  requirements.  Many  cesspools  were  abolished.  House 
drains  at  Cleeve  Houses,  where  certain  old  cottages  stand  huddled 
Together,  appear,  however,  still  to  be  far  from  perfect. 

(4.)— -Westward  Ho  ! 

Sewemge.—The  sewering  of  Westward  Ho  !  was  carried  out  in 
1870  and  1871.  The  sewers  are  circular  socketed  earthenware 
pipes  of  9, 11, 12  and  15  inches  diameter.  There  are  in  regard  of 
these  sewers  no  means  provided  for  inspection,  flushing,  or 
ventilation.  At  the  outfall  is  a  tank  in  which  solids  are  roughly 
screened  off  and  periodically  taken  out  to  be  sold  as  manure.  The 
overflow  from  the  screening  tank  passes  through  pipes  to  a  ditch 
which  crosses  the  golf  links  and  discharges  on  the  sea  beach.  A 
few  houses  at  the  lower  end  of  Eastbourne  Terrace  have  their  own 
sewer,  which  discharges  on  to  "  the  Burrows. " 

Hmise  Drainage. — The  greater  portion  of  the  house  drains  in 
Westward  Ho !  have  been  laid  down  since  1870,  and  are  in  most 
instances  of  circular  socketed  earthenware  pipes  of  6-inch  dia- 
meter.   Where  there  are  inside  sinks  they,  for  the  most  part, 
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discharge  over  gullies  in  the  open  air.  Bat  much  of  the  slop 
water  is  thrown  down  gullies  in  the  yards.  In  some  cases  guUieo^ 
which  were  originally  in  the  back  yards,  are  now  practically 
inside  the  houses,  owing  to  the  back  yards  having  been  covered 
lu. 

Excrement   Disposal. — The  greater  part  of    Westward  Ho !  is 
supplied  with  water-closets.    There  are  inside  water-closets  in  the 
better  class  houses,  the  soil-pipes  of  which  are  ventilated     At 
Eastbourne  Terrace  the  discharge  pipes  from  certain  inside  water- 
closets  appear  to  be  carried  down  in  the  interior  of  the  walls* 
and  the  soil-pipes  are  not  ventilated.     These  inside  water-closets  are 
flushed  with  water  from  rain-water  tanks  while  that  supply  lasts  ; 
but  when  it  fails,  there  is  an  arrangement  for  flushing  the  water— 
closet  with  water  from  the  house   well,  by  converting  the  pum]^ 
into  a  force  pump.     This  proceding  is  objectionable,  as  it  brings 
the  drinking-water  supply  of  the  house  into  relation  with  th^ 
water-closet. 


Arrarigements  for  Refuse  Disposal, 

Appledore, — Appledore  is  scavenged  by  a  man   who  receive 
from  the  District  Council  Us,  a  week  for  his  work,  supplying  his 
own  horse  and  cart.    The  Clerk  to  the  Urban  District  Council 
informed  me,  however,  that  no  formal  contract  for  the  work  hadS^ 
been  drawn  up.    The  district  is  supposed  to  be  visited  by  tlii^v 
scavenger  three  days  a  week,  when  he  removes  all  refuse,  ftc^^ 
placed  outside  the  houses.     Many  of  the  houses  open  on  courted 
and  alleys,  and  in  such  cases  refuse  has  to  be  carried  down  to  th^ 
streets,  a  duty  often  neglected.    Additional  inconvenience  is  cauaecL 
by  there    being  apparently  no  definite  day  or    hour    for    th^ 
contractor's  visit.     In  consequence  much  of  the  refuse,  and  also  the 
contents  of  privies,  are  disposed  of  in  gardens,  often  dangerously 
near  to  wells,  or  are  thrown  over  the  quay  wall. 

Northam. — At  Northam  the  Urban  District  Council  undertake 
the  scavenging,  and  a  cart  visits  the  district  once  a  week  for 
this  purpose.  The  inhabitants  are  supposed  to  place  their  refuse 
in  a  receptacle  outside  their  premises. 

Oixhard  Hill, — The  Urban  District  Council  scavenge  this  part 
of  their  district,  their  cart  making  a  round  once  a  week.  The 
same  procedure  is  adopted  as  at  Northam. 

Westward  Ho! — The  Urban  District  Council  undertake  the 
scavenging  of  this  portion  of  their  district,  the  arrangements 
being  similar  to  those  already  described.  The  refuse  is  "  tipped  " 
near  by  the  tank  on  the  outfall  sewer  at  Westward  Ho  I  It  is 
disposed  of  for  manure. 


Common    Lodging  Houses  and    Tenement    HimseSy    ^^  Offensive 
TradeSf"   Slaughter  Houses^   Bakehotises,  Mortuary, 

In  the  Northam  Urban  District  there  are  no  common  lodging 
houses  or  tenement  lodging  houses,  and  no  ** offensive  trades*' 
are  carried  on.     There  are  three   slaughter   houses,  all   in  the 
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Northam  portion  of  the  district.    Of  these,  one  is  a  mere  bam    app.  a.  no.  9. 
and  its  present  condition  nnsaitable  for  slaughtering,  and  another  on  Sanifei'y 
requires  structural  improvements.     Provisions  of  the  byelaws  as  andAdmfniB!' 
to  slaughter  houses  are,  in  some  respects,  neglected.     No  list  is  ^J[J°^' 
kept  of  the  bakehouses  in  the  district.     There  has  been  consider-  urban  Dis- 
able improvement  in  the  condition  of  these  bakehouses  since  my  Dr?Reeoe. 
visit  in  1894.     Periodical  lime-washing  is  not,  however,  enforced, 
and  many  of  the  floors  were  found  to  be  dirty.     In  one  instance  an 
open  ashpit  was  seen  against  the  wall  of  the  building  containing 
the  oven.    There  is  a  public  mortuary  at  Northam  village. 


II.— SANITARY  ADMINISTRATION. 

The  Urban  District  Council  consists  of  15  members,  elected  by 
the  wards  as  follows: — 

Northam  Ward       3  members. 

Appledore  Ward     6        „ 

Orchard  Hill  Ward  3        „ 

Westward  Ho  I  Ward        3        „ 

The  following  byelaws  are  in  force: — 

Byelaw.  Date  of  sanction. 

Nuisances Maj'  12,  1879. 

New  Streets  and  Bu ildhigs        |  ^^^y ^2  1 879^^' * 

Slaughter  Houses  May  12,  1879. 

Cleansing  Footways        May  12, 1879, 

Prevention  of  Nuisance  on  the  Seashore  October  26, 1867. 

Public  Bathing     October  26, 1867. 

In  many  respects  these  byelaws  are  out  of  date,  and  they  should 
be  brought  up  to  modem  requirements. 

Regulations  made  under  Art.  13  of  the  Diaries,  Cowsheds,  and 
Milkshops  Order  of  1885  came  into  force  in  the  district  on  1st 
September,  1891*.  They  had  not  at  the  time  of  my  inspection 
been  enforced.  There  is  a  Register  of  the  Dairies,  Cowsheds,  and 
Milkshops  of  the  District,  but  it  did  not  appear  to  be  kept  up  to 
date.  On  inspection,  it  was  found  that  the  dairies  and  milkshops 
were  for  the  greater  part  clean  and  in  good  conditiou,  whereas  the 
cowsheds  were  the  reverse. 

The  Infectious  Disease  (Notification)  Act,  1889,  was  adopted 
and  came  into  operation  on  8th  January,  1891.  The  Public 
Health  Acts,  Amendment  Act,  1890,  and  the  Private  Streets  Works 
Act,  1892,  were  adopted  on  2nd  January,  1900,  and  came  into 
operation  on  19th  February,  1900.  The  Infectious  Disease 
(Prevention)  Act,  1890,  has  not  been  adopted. 

The  Medical  Officer  of  Health  is  Mr.  Frederick  Pratt, 
M.R.C.S.,  L.S.A.  He  was  appointed  in  March,  1898.  He  does 
not  devote  the  whole  of  his  time  to  the  duties  of  his  office,  his 
fcalary  being  indeed  only  £10  per  annum,  no  part  of  which  Ms 
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App.A,No.«,  repaid  from  the  county  funds.  The  Urban  District  Conn^l  on 
making  an  appointment  at  this  pittance  could  scarcely  haye 
expected  to  secure  for  their  district  an  efBcient  health  officer. 

At  the  time  of  his  appointment  Mr.  Pratt  was  72  years  of  age. 
He  served  in  the  army  daring  the  Crimean  War,  and  was  at  one  time 
assistant-surgeon  to  the  Leicester  County  Gaol.  A  native  of 
Appledore,  where  he  was  indentured  to  his  father  in  1843,  he 
has  resided  there  continuously  since  1871.  His  professional  work 
of  later  years  has  not  been  such  as  to  keep  him  instructed  as  to 
the  progress  of  sanitary  knowledge.  The  annual  reports  he  has 
made  on  his  district  do  not  give  information  as  to  its  sanitary 
condition,  the  work  done  there  in  sanitary  matters,  or  the 
measures  needed  for  its  improvement.  In  dealing  with  infections 
diseases,  as  to  which  he  has  taken  some  pains,  Mr.  Pratt  has  acted 
under  the  misapprehension  that  it  was  part  of  his  duty  to  visit 
and  examine  patients  notified  to  him  under  the  Infectious  Disease 
(Notification)  Act,  1889,  and  to  revise  the  diagnoses.  This 
procedure  on  his  part  has  led  to  friction  with  the  local  medical 
practitioners. 

The  statistical  Tables  A  and  B,  which  under  the  Board^s  Order 
form  part  of  the  Annual  Report  of  a  Medical  Officer  of  Health  for 
the  two  years  1898  and  1899,  for  which  the  present  Medical  Officer 
of  Health  is  responsible,  are  in  a  chaotic  condition.  Comparison 
of  Tables  A  with  the  list  of  deaths  certified  by  the  registrars  to 
have  occurred  in  the  district,  shows  many  inaccuracies  in  these 
tables.  Presumably,  as  result  of  his  assumption  of  the  office  of 
censor  of  cases  of  notifiable  disease,  his  Tables  B  do  not  give  a 
correct  return  of  the  infectious  cases  annually  notified  to  him.  For 
instance,  in  his  Table  B  for  1899  the  Medical  Officer  of  Health  has 
recorded  only  two  cases  of  typhoid  fever,  but  the  details  of  some 
14  notified  cases  (all  occurring  in  the  neighbourhood  of  Market 
Street,  Appledore)  have  been  supplied  to  me  by  local  medical 
practitioners. 

Inspector  of  Nuisances. — Since  my  inspection  of  the  district  in 
1894,  the  office  of  Inspector  of  Nuisances  has  been  vacant  three 
times.  At  the  date  of  my  visit  this  year,  Mr.  William  Chamion 
had  just  been  appointed  to  the  office  at  a  salary  of  £40  per  annum, 
and  as  Surveyor  at  £80  per  annum.  He  had  not  entered  upon  his 
duties. 

Since  my  inspection  in  1894  several  minor  nuisances  have  been 
dealt  with.  But,  as  above  indicated,  in  many  places  conditions 
obtain  which  call  for  energetic  and  prompt  action  on  the  part  of 
this  new  officer. 

Isolation  Hospital, — There  is  no  isolation  hospital  accommoda-^ 
tion  in  the  district,  and  no  disinfecting  apparatus.  There  is 
alleged  to  be  considerable  difficulty  in  acquiring  land  for  the 
purpose  of  erecting  a  hospital  for  tl^e  isolation  of  infectious 
diseases.  No  steps,  however,  appear  to  have  been  taken  to  obtain 
land  by  compulsory  purchase.  The  Devonshire  County  Council 
have  not  moved  in  the  matter  o^f  the  provision  of  isolation 
hospital  accommodation  for  the  Northam  Urban  District. 


Ul 

On  a  recent  occasion,  a  case  of  small-pox  occurring  in  the  district    app.  a,  no.  9, 
was,  as  a  fovonr,  allowed  to  be  transferred  to  the  Hospital  Ship  of  on  sanitary 
the  Barnstaple  Port  Sanitary  Authority.  Sid  aSX^' 

tratioD  of 

The  details  of  certain  outbreaks  of  typhoid  fever,  supplied  to  me  Nor^m^ 
through  the  couH^esy  of  the  medical  practitioners  of  the  district,  trict;by 
show  clearly  that   want  of  isolation  and   skilled  nursing    has   Dr.Reece. 
resulted   in  the  spread  of  this  disease  to  other  inmates  of  the 
infected  households,  and  to  the  relatives  and    friends  of  the 
patients. 

The  disinfection  of  houses  invaded  by  infectious  disease  is 
nominally  undertaken  by  the  Urban  District  Council,  but 
inquiries  instituted  by  me  revealed  the  fact  that,  in  recently 
occurring  cases  of  infectious  disease,  no  attempt  at  disinfection  of 
any  sort  had  been  made. 

It  will  have  been  gathered  from  the  above  pages  that  adminis- 
.  tratton  by  the  District  Council  in  sanitary  matters  has  been,  in 
many  respects,  seriously  lax.  The  one  substailtial  advance  which 
they  have  made  since  1894  has  been  the  water  supply  scheme  ; 
and  this  they  have  undertaken  only  after  persistent  pressure  from 
the  Board,  and  from  local  residents.  It  is  to  be  hoped  that,  now 
public  opinion  in  Northam  has  become  fully  alive  to  the  need  of 
sanitary  improvement,  the  District  Council  will,  on  its  own 
initiative  take  active  steps  to  ameliorate  the  numerous  insahitar\' 
conditions  which  prevail. 

To  this  end  it  is  essential  that  the  District  Council  shouhl 
secure  the  services  of  active  and  competent  officers,  and  should 
give  adequate  consideration  to  their  recommendations. 

I  reproduce  in  addendum  the  recommendations  which  I  made  in 
1894  as  to  matters  which  then  appeared  to  call  for  careful  atten- 
tion and  sustained  effort  by  the  District  Council.  Since  then  the 
authority  has  taken  steps  in  providing  a  public  water  supply  for 
the  whole  district,  has  improved  or  extended  the  sewerage  of 
Appledore  and  Orchard  Hill,  and  has  made  regulations  as  to 
dairies,  cowsheds,  and  milk  shops.  But  there  remain,  as  will  be 
seen  from  this  report,  a  number  of  matters  which  still  require  to 
be  dealt  with  by  the  Urban  District  Council  in  effective  fashion. 

I  take  this  opportunity  of  expressing  my  thanks  to  the  officers 
of  the  Urban  District  Council  :  to  Mr.  Thornton,  Clerk  of  the 
Works  of  the  Water  Scheme ;  to  Mr.  Labbett,  the  Overseer ;  to 
certain  of  the  medical  practitioners  of  the  district ;  and  to  others 
who  afforded  me  assistance  during  my  inquiry. 
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ADDENDUM. 


Dr.  Heece's  Recommendations  in  November,  1894,  to  the 
Northam  Urban  Sanitary  Authority.  . 


Gbnseal  Duties  undbb  ths  Public  Hbalth  Acts. 

l.^Water  Supply, 

The  Sanitary  Authority  shoold  themselves  provide  or  cause  to  be  proTided  for 
each  household  an  adequate  supply  of  wholesome  water.  They  should  see  that 
existing  supplies  are  protected  from  becoming  fouled,  and  that  polluted  weUs  are 
closed  under  Section  70  of  the  Public  Health  Act,  1875.  Special  attention  should 
be  directed  to  the  insufficiency  of  the  water  supply  at  the  village  of  Appledore, 
and  the  Sanitary  Authority  is  advised  to  at  once  take  steps  to  provide  a  suitable 
and  sufficient  supply  for  this  portion  of  their  district. 

S. — Isolation  Pravition, 

*  The  Sanitary  Authority  is  urgfed  to  provide  sufficient  and  proper  hospital 
accommodation  for  infectious  disMses  in  place  of  the  inadequate  proTinon  they 
now  possess. 

It  is  not  necessary  that  the  accommodation  provided  in  the  first  instance  should 
be  on  a  large  and  costly  scale,  but  it  is  espential  that  it  should  be  ready  before 
hand  in  order  that  the  first  person  attacked  may  be  promptly  isolated. 

Such  hospital  provision  should  include : — 

(a.)  A  properly  equipped  laundry. 

(^.)  A  mortuary. 

(tf.)  A    proper   disinfecting  apparatuH  for    the  efficient   disinfection  of 

infected  articles. 
(<i.}  A  suitable  and  sufficient  ambulance. 

3. — Sewerage. 

No  unnecessary  delay  should  take  place  in  the  provision  of  efficient  sewen  for 
all  parts  of  the  district ;  such  provision  should  include  proper  appliances  for  the 
effectual  ventilation  and  fiushing  for  all  sewers. 


4. — House  Drainage. 

The  following  arrangement-s  should  be  recommended,  and  as  far  as  possible 
enforced,  by  the  Sanitary  Authority  in  the  case  of  such  houses  as  are  not  new 
buildings : — 

Each  house  drain  should  be  provided  with  a  suitable  trap  as  near  as  practic- 
able to  its  junction  with  a  public  sewer,  so  as  to  prevent  air  contamination 
between  the  public  sewers  and  the  private  drains. 

Drains  should  be  properly  constructed  of  socket  pipes  with  tight  joints. 
Defective  drains  which  permit  of  soakage  and  lodgment  of  putrefying  sediment 
in  the  naighbourhood  of  dwellings  should  be  done  away  with. 

All  drains  should  be  ventilated  by  means  of  two  free  openings  to  the  outer  air, 
so  as  to  ensure  the  constant  passage  of  pure  air  through  them,  in  the  manner 
laid  down  in  the  Model  Byelaws  of  the  Local  Government  Board.  Waterclosets 
within  houses  should  have  a  window  or  other  opening  communicating  with  the 
external  air. 


•  At  the  time  when  those  recommendations  were  made  there  was  a  galvanised  iron 
erection  for  the  isolation  of  infectious  disease.  I  am  not  aware  that  it  was  over  used  for 
thtf  reception  of  patients.    It  has  ^incc  been  disposed  of  by  the  Urban  District  CounciL 
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n.  A,  No.  10.  measures  which  were  necessary  to  be  taken  in  hand  bv  the  Urban 
District  Council.  Measures  of  tiie  sort  indicated  were  not, 
however,  carried  out  to  the  satisfaction  of  the  County  Council,  as 
shown  by  a  further  report  of  their  medical  officer  made  in 
November,  1899.  In  consequence  the  County  Council  drew  the 
Board's  attention  to  what  they  considered  the  "  gravely  insani- 
tary condition  "of  the  Bishop  Auckland  Urban  District  andfinally 
on  July  26th,  1900,  the  County  CouncU  urged  the  Board  toholda 
local  inquiry  into  the  sanitary  condition  of  the  district.  Succes- 
sive annual  reports  of  the  Medical  Officer  of  Health  to  the  TTrbaiL 
District  had  also  disclosed  many  unwholesome  conditions,  while 
supplying  very  little  evidence  of  efforts  at  permanent  sanitary 
improvement.  Also  these  reports  showed,  as  did  those  of  the 
County  Medical  Officer,  an  exceptional  incidence  of  enteric  fever 
in  the  district  from  year  to  year.  The  Board,  having  ftdled  to 
obtain  by  correspondence  "with  the  Urban  District  Council 
evidence  of  active  and  decided  measures  for  the  permanent 
improvement  of  the  sanitary  condition  of  Bishop  Auckland, 
decided  on  detailed  inspection  of  the  district  by  one  of  their 
insx>ector8.  I  was  accordingly  instructed  to  make  sucIl  an 
inspection  and  visited  the  district  on  December  6th,  1900,  and 
following  days. 


(a)  General  Sanitaby  Condition  of  the  Bishop  Auckland 

Urban  District. 


The  district  under  the  control  of  the  Bishop  Auckland  Urban 
District  Council  comprises  the  town  of  Bishop  Auckland  alone. 
It  has  an  area  of  692  acres,  and  had  in  1891  a  population  of 
10,527  persons  living  in  1,992  dwellings.  In  1881  the  popula- 
tion consisted  of  10,097  persons.  At  the  present  time  the 
population  is  estimated  at  12,850  persons.  The  town  is  situate 
on  an  elevated  tableland  and  on  a  gentle  slope  towards  the  River 
Wear  which  forms  the  northern  boundary  of  the  district.  The 
highest  part  of  the  town,  the  south,  has  an  elevation  of  3^3^ 
feet  above  Ordnance  Datum,  from  which  there  is  a  gradual 
slope  to  the  level  of  300  feet  above  Datum  at  the  northern 
part  near  the  town  hall,  where  there  is  an  abrupt  fall 
towards  the  river,  the  bed  of  which  is  220  feet  above 
Datum.  At  the  north-eastern  corner  of  the  town  is  situate 
the  palace  of  the  Bishop)  of  Durham,  Auckland  Castle,  placed  in 
an  angle  formed  by  the  junction  of  a  stream,  the  River  Gaunless, 
which  forms  the  eastern  boundary  of  the  district,  with  the  River 
Wear.  The  town  is  in  the  main  built  on  each  side  of  the  old 
Roman  road,  the  Watling  Street,  which  passes  through  the  town. 
The  town  is  situate,  therefore,  in  a  veiy  favourable  position  from 
a  sanitary  point  of  view,  being  in  an  elevated  situation  with  free 
exposure  to  sun  and  air,  and  having  a  good  fall  everywhere  for 
drainage.  In  the  northern  and  more  ancient  part  of  the  town, 
where  the  dwellings  are  old,  there  are  many  courts  and  yards 
which  are  narrow  and  badly  lighted,  and  which  contain  dwellings 
badly  constructed  and  so  grouped  as  to  obstruct  the  lighting  and 
ventilation.  At  the  higher  end  of  the  town^  the  south,  a  good 
deal  of  building  has  taken  place  of  late  years,  and  dwelliiiigs  nave 
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The  tofwn  derirei  its  pReeat  importuice  from  iu  amadou  in   aatf  . 
the  centre  of  a  eoal  mining  and  egricnltninl  districi,  mnd  then?   ^f??1S<^r- 
mre  no  trades  of  any  nu^nitnde  carried  on  in  iu     Ther^  are  two   n?^wteSkm!^ 
wedJj  markets  at  whidi  a  large  number  ol  people  attend.     The 
tcnm  is  the  centre  of  the  Auckland  Union,    and  the  workhoose 
is  situate  in  it.     Tliere  is  also  a  lailwaj  station,  which  is  of 
importance   as  a  jvnction  from  which   sereial   bnmch   lines 


The  soil  upon  which  dweHings  of  the  town  are  situate  is 
BonlderClaf  oTerlji]^  the  coal  measores.  The  latter  hare  be»i 
exlensrreiy  **  woried    beneath  the  town  and  its  neighbonrhood. 

Comdkiim  of  DwdUm^M^ — Dwdlings  which  hare  been  boilt  of 
Isde  years  are  nsaid^  wdl  coaslnicted,  placed  in  rows  with  a 
frontage  to  isirly  wide  stie^Sw  At  the  rear  oi  each  row  are  yards 
almtting  on  a  **back''  street  which  affords  approach  to  the 
priries  of  two  rows  of  honaes^  Dwellings  boilt  from  ten  to 
twenty  or  thirty  years  ago,  which  oonstitnte  the  majority,  are 
also  baik  in  rows  with  yards  in  the  rear  containing  i^Ties  which 
are  oommcm  to  two  or  more  dwellings.  These  yards  are 
i4>proached  by  passages,  and  often  are  common  to  a  laige  nnmber 
of  dwellings.  In  other  instances  passages  between  the  dwellings 
lead  to  a  narrow  way  running  in  the  rear  of  the  dwellings,  and 
giTing  access  to  the  prxries  and  yards.  In  neither  case  are  these 
passages  wide  enough  to  admit  entrance  of  a  cart«  and  conse- 
ouenUT  the  contents  of  priTies  have  to  be  wheeled  in  barrows 
tluough  them,  and  deposited  in  a  heap  in  the  street.  Yards  and 
passages  are  pared  with  oobUe  stones  or  are  unpaved;  they  are 
often  badly  drained,  so  that  after  rainfall  water  stands  in  pools 
in  them.  There  are  a  numbn*  of  back  to  back  dwellings  without 
means  of  through  rentilation.  Lastly,  there  are  the  dwellings  in 
the  northern  and  old  part  of  the  town.  Here  there  are  collections 
of  dilapidated  old  buildings  fronting  the  streets,  hairing  between 
them  narrow  passages  leading  to  courts  in  their  rear.  The  dwel- 
lings fronting  the  street  hsTe  been  built  in  a  very  irregular 
manner  so  as  to  obstruct  lighting  and  ventilation.  They  have 
no  curtilage^  or  have  <mly  a  very  small  yaid  approached  by  a 
passage.  This  yard  is  often  almost  entirely  filled  by  a  midden 
privy  of  the  most  unwholesome  type,  often  used  in  common  by 
the  inhabitants  of  two  or  more  dwellings.  Some  of  these  dwel- 
lings are  occupied  by  two  or  more  families,  and  come  under  the 
heading  of  *'  tenement  houses."  The  courts  in  the  rear  of  dwel- 
lings in  tiie  old  town  are  occupied  by  other  and  dilapidated 
dwellings  frequently  without  windows  in  the  rear  or  placed  back 
to  back  without  means  of  through  ventilation.  These  dwellings 
are  very  damp  owine  to  defects  of  eavespouting,  want  of  damp 
course,  and  diJapidaHon  of  wsBs  and  roof?.  The  cotirts  in  ques- 
tion are  narrow,  90  that  dwellings  aredark,  owingto  their  tooclose 
proxiinity  to  one  another  and  absence  of  windows  in  the  rear  : 
and  thai  dsukness  is  often  increased  by  higher  buildings  over- 
shadowing 4iem.  In  the  centre,  or  at  one  end  of  these  courts, 
is  fovnd  a  colleclion  of  foul  and  offensive  privies.     The  flooring 
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App.  A,Na  iQ.    of  dwellings  in  these  courts  is  often  of  brick  or  stone  laid  upon 

the  earth  ;  their  interiors  are  foul  and  need  limewashinff.  The 
yards  are  paved  with  cobble  stones,  and  are  often  badly  drained, 
so  that  the  water  stands  in  pools  after  heavy  rainfall,  and  soaks 
into  the  ground  in  the  neighbourhood  of  dwellings.  In  some 
yards  there  are  long  open  channels  of  cobble  stones  or  brick  into 
which  liquid  refuse  is  thrown,  and  from  which  a  great  part  of 
such  refuse  escapes  by  percolation  into  the  ground  before 
reaching  the  pulleys  in  which  the  channels  terminate.  There 
are  two  collections  of  dwellings  in  which  the  conditions  above- 
mentioned  are  especially  marked,  and  which  form  unhealthy  areas 
which  should  be  stringently  dealt  with  by  the  District  Council. 
These  are  at  Town  Head  and  Back  Bondgate.  In  both  areas 
there  are  dwellings  which  have  fallen  down  from  dilapidation, 
others  which  are  dangerous  from  a  similar  cause,  and  some  which 
have  been  closed  by  order  of  the  District  Council  as  unfit  for 
habitation.  The  District  Council  have  during  the  year  1900, 
and  since  the  appointment  of  the  present  Inspector  of  Nuisances, 
dealt  with  a  few  of  the  courts  by  causing  theni  to  be  paved  with 
asphalt,  and  by  providing  water-closets^  or  small  diy  midden 
pnvies,  in  place  of  wet  dilapidated  and  offensive  privies.  But 
no  systematic  action  has  been  taken  for  improving  the  dwellings 
themselves^,  where  they  are  capable  of  improvement,  or  for 
closing  those  which  are  incapable  of  permanent  improvement.  In 
1899, 14  closing  orders  were  granted  by  the  magistrates,  and  12 
dwellings  were  closed  permanently.  In  the  year  1900  a  closing 
order  was  obtained  for  11  dwellings  known  as  Monkhouse 
Cottages  ;  four  of  these  have  been  pulled  down,  and  the 
remainder  are  under  repair.  The  condition  of  the  streets,  both 
public  and  private,  was,  at  the  time  of  my  visit,  extremely  bad. 
Some  of  the  public  streets  were  almost  impassable,  both  for  foot 
and  vehicular  traffic.  Many  of  the  back  streets  were  sloughs  of 
filth  and  refuse,  mixed  with  mud  many  inches  in  depth.  Such  a 
condition  of  the  streets  cannot  fail  to  injuriously  affect  the 
health  of  the  inhabitants. 

Water  Supply, — This  is  obtained  from  the  River  Wear  as  it 

f  asses  the  town.  The  waterworks  are  the  property  of  the  Urban 
)i8trict  Council,  and  date  from  the  year  1856.  In  the  first 
instance  water  was  collected  from  open- jointed  pipes  laid  in  the 
bed  of  the  river,  near  Newton  Cap  Bridge,  and  conveyed  by 
means  of  a  collecting  pipe  to  a  well  situate  in  the  Urban  District, 
near  the  same  bridge.  There  a  pumping  station  was  built  fitted 
with  a  steam  pump  by  which  the  water  was  forced  to  a  reservoir 
situate  in  the  town  near  Clarence  Street,  from  which  it  was 
supplied  to  the  town  in  pipes  by  gravitation.  The  water  was  not 
filtered.  These  works  are  still  in  use,  but  the  water  taken  at 
Newton  Cap  Bridge  is  only  used  to  supplement  a  supply  which 
has  been  more  recently  established.  This  latter  supply  was  insti- 
tuted in  1890,  when  the  Council  acquired  West  Mill  Estate, 
consisting  of  a  mill  with  water-power,  which  latter  was  utilised  to 
pump  the  water  to  the  town  reservoir  near  Clarence  Street. 
The  water  thus  obtained  is  taken  from  the  bed  of  the  river  at  a 
point  about  half  a  mile  higher  in  its  course  than  that  at  which 
the  water  supplied  by  the  old  works  is  taken.     The  water  is 
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already  referred  to,  states  that  he  estimates  that  much  of  the 
raw  sewage  of  a  population  of  10,000  persons,  as  well  as  effluent 
from  sewage  farms  dealing  with  the   sewage  of  over  15,000 
persons,  enters  the  river  two  or  three  miles  above  the  intakeof  the 
Bishop  Auckland  Waterworks.     At  best  the  River  Wear  watar 
at  lilt*  i>oiiit  whore  it  is  withdrawn  for  the  supply  of  Bishop 
Auckland  is  of,  to  say  the  least,  doubtful  quality.     To  supptF 
such  wati'r  in  an  unfiltored  condition,  which  as  has  been  saia  ii 
done  from  time  to  time,  is  an  absolutely  unjustifiable  proceeding. 
In  order  to  avoid  tliis  without  having  resource  to  the  curtailment 
of  tlio  supply  it  would  bo  necessary  to  provide  increased  stonge 
capacity  at  the  Riipply  reservoir,  which  will  not  at  present  hold 
a  full  day's  supply ;  to  provide  new  pumping  power  for  use  when 
the  turbines  will  not  act ;  and  to  provide  two  filters  instead  of  one, 
in  order  that  one  can  be  in  use  whilst  the  other  is  being  cleansei 
In  order  also  to  provide  for  efficient  filtration  during  periodi 
when  llie  river  is  in  flood  it  ^vill  probably  be  necessary  to  proviie 
a  subsidence  reservoir,  in  which  flood  water  can  be  allowed  to 
stand  so  that  the  suspended  matter  may  be  partially  deposited 
before  the  water  flows  on  to  the  filters.     Whatever  the  precitt- 
tions,  however,  owing  to  the  danger  of  some  breakdown  in  W 
filtering  apparatus,  the  use  of  water  from  such  a  polluted  source 
can  never  be  free  from  risk.     The  District  Council  have  »o 
regulations  relating  to  supply  of  water.     Large  consumers  •!• 
charged    in    proportion  to   the    quantity  consumed,  which  ii 
measured  by  meter. 

Sewerage, — ^The  Council  have  not  caused  plans  to  be  made  and 
kept  up  showing  the  position  of  all  the  sewers  in  the  district 
The  position  of  some  of  the  sewers  is  in  consequence  not  known 
to  the  officers  of  the  Council.     Property  owners  have  from  time 
to  time  connected  the  drains  of  new  dwellings  to  the  sewen, 
apparently  without  supervision  by  the  officers  of  the  Council. 
The  sewers,  which  were  mainly  constructed  about  the  year  1850i 
have  not  all  a  sufficient  fall,  nor  are  they  laid  in  straight  lines. 
They  form  a  sort  of  patchwork,  some  of  them  passing  under 
dwellings,  even  beneath  the  floors  of  cellars,  others  lutving  a 
curved  or  otherwise  irregular  course.     In  some  instances  the  fall 
of  a  sewer  is  in  the  opposite  direction  to  that  which  was  originally 
intended.     The  majority  of  the  sewers  are  constructed  of  tiles, 
locally  known  as  segment  tiles.     These  are  flat  tiles,  and  the 
drain  or  so-called  sewer  constructed  of  them  is.  for  all  practical 
piir]X)8es,  identical  with  what  is  known  as  a  rubble  drain.     These 
tiles  are  very  soft,  and  decompose  and  crumble  away  ;  they  are 
laid  wilhont  any  hacking  of   hard  material,  and  consequently 
are  often  found  displaced  ;    no  sewer  or  drain  constructed  at 
them  can  possibly  be  water-tight.     Other  sewers  are  of  rubble,  or 
partly  of  tiles  and  partly  of  rubble.     The  bottom  of  a  tile  or 
rubble  sewer  is  necessarily  flat,  and  consequently  the  flow  of 
sewage  in  it  is  not  facilitated,  and  the  sewer  tends  to  fill  with 
deposit.     Sowers  which  have  b'^'on  recently  constructed  are  of 
glazed  socketed  pipes.     I'rom   tini(»   to   time   the  old   defective 
s<'\vt*i-s  booomo  bh>rko<l  liy  deposit,  and  many  cartloads  of  filth 
have  to  be  removed  from  thoni,  can  sin*?  much  nuisance  in  the 
process.     Some  of  them,  e.g.,  that  in  Frederick  Street,  are  so 
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App/L.No.10.  nuisance  as  required  b;|^  the  Board's  Model  Byel&WB.  The 
majority  of  the  midden  privies  are  roughly  constructed  of  bricks. 
The  midden  is  partly  sunk  below  the  ground  level,  and  neither 
the  bottom  nor  the  sides  of  it  are  cemented,  consequently  ground 
water  enters  the  midden  in  wet  weather,  and  in  dry  weatner  its 
contents  percolate  into  the  surrounding  soil  ;  in  many  instances 
also  water  from  neighbouring  roofs  and  rainfall  enters  the 
midden  owing  to  the  absence  of  any  covering.  The  number  of 
privies  discharging  into  a  midden  varies  from  one  to  four. 
One  privy  serves  for  from  one  to  four  dweUings.  In  nearly  all 
instances  the  excrement  acciunulates  beneatn  the  seat  of  the 
privy,  being  retained  there  by  the  ashes  and  refuse  thrown  into 
the  midden.  Of  late,  in  the  case  of  new  dwellings,  the  District 
Council  have  required  the  construction  of  smaller  middens,  and 
have  also  required  them  to  be  covered  in  and  ventilated  ;  but  in 
all  instances  the  construction  is  faulty,  and  the  privy  is  very 
frequently  placed  in  such  relation  with  the  midden  that  the 
excrement  is  dammed  up  beneath  the  seat  instead  of  mixing  with 
the  ashes.  In  July,  1900,  the  Council  adopted  a  new  plan  and 
specification  for  a  midden  privy  of  improved  form,  but  so  far  as 
I  could  ascertain,  none  of  this  type  have  vet  been  built.  This 
midden  privy  will  have  a  small  receptacle  beneath  the  privy  seat 
only,  and  the  lid  of  the  seat  will  lift  up  so  that  ashes  can  be 
thrown  in  from  the  front,  and  thus  properly  mix  with  the  excre- 
ment. The  filth  from  this  privy  will  be  removed  from  a  door 
abutling  on  the  back  street.  A  privy  of  this  description  will 
require  more  freauent  emptying  than  is  at  present  the  case  in  the 
district,  and  will  serve  for  one  dwelling  only.  Nearly  all  the 
midden  privies  in  the  district  require  reconstruction,  and  it  is 
unfortunate  that  the  Council  have,  even  recently,  neglected  the 
advice  of  their  officers  on  this  point  and  have  allowed  midden 
privies  to  be  reconstructed  in  a  very  imperfect  and  unsatisfactory 
way,  and  not  in  accordance  with  the  requirements  of  the  byelaws 
now  in  force  in  the  district. 

Scavenging  is  performed  partly  by  the  District  Council,  partly 
by  a  contractor.  The  method  is  most  unsatisfactory,  and  is  such 
as  to  directly  favour  the  spread  of  enteric  fever.  The  contents  of 
midden  privies  having  been  emptied  into  the  road,  street,  back 
street,  or  yard,  by  men  in  the  employ  of  the  Council,  it  is  the 
business  of  the  contractor  to  remove  the  heaps  of  filth  into  carts 
and  convey  it  out  of  the  district.  As  the  result  of  this  system 
the  ground  of  the  streets,  roads,  back  streets,  yards  and  passages 
in  the  town  is  polluted  by  filth,  which,  owing  to  the  endemic 
prevalence  of  the  disease  in  the  town,  must  often  contain  the  infec- 
tive matters  of  enteric  fever.  Frequently  the  contents  of  privies 
require  to  be  conveyed  a  considerable  distance  in  wheelbarrows 
along  passages  beneath  and  between  dwellings,  the  entrance  doors 
of  which  in  some  instances  open  directly  from  the  passages.  It 
follows  that  the  filth  is  frequently  spilt  in  these  passages,  which 
are  narrow  and  dark,  and  is  thence  conveyed  by  the  feet  of  the 
occupiers  into  the  dwellings.  The  heaps  of  filth  lie  in  the  streets 
for  some  time  before  the  contractor  conveys  the  material  away, 
and  thus  great  nuisance  occurs,  as  well  as  danger  from  infectiye 
matters  blown  from  the  heaps  by  the  wind  or  washed  from  tiiem 
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P.  A,  No.  10.  cowsheds,  some  of  whom  own  more  than  one  building.  I 
examined  twelve.  Their  condition  is  varions^  the  most  common 
defect  being  want  of  proper  drainage  and  proper  flooring,  so 
that  the  manure  accumulates  about  the  feet  oi  the  animals; 
neglect  of  limewashing  ;  and  the  presence  of  nuisances^  such  as 
foul  privies  and  accumulation  of  manure,  in  proximity  to  them. 
The  District  Council  have  recently  made  regmations  founded  on 
the  Board's  model  with  respect  to  dairies,  cowsheds,  and  milk- 
shops,  which  are  now  in  the  printers'  hands. 

Bakehouses. — ^There  are  very  few  of  these.  I  examined  five. 
The  condition  of  most  of  them  is  not  satisfactory.  ^  In  nearly  all 
cases  they  are  old  buildings,  and  often  ventilation  is  defective  or 
absent.  The  floors  are  often  of  some  soft  dusty  material,  cracked 
and  uneven  ;  accumulations  of  dust  and  refuse  on  floors  and  in 
comers  abound ;  and  limewashing  is  needed. 

Common  Lodging  Hotbses. — There  are  eight  of  these  ^hich  are 
registered,  and  which  I  visited.  They  are  all  old  and  unsatis- 
factory buildings,  but  appear  to  be  kept  as  clean  as  circumstanoes 
will  admit.  There  is  no  provision  in  them  for  the  seclusion  of 
•niarried  couples,  although  a  large  number  of  such  persons 
frequent  them,  from -two  to  six  couples  sleeping  in  one  room 
without  screen  or  partition  between  the  beds,  in  many  instanoes 
the  windows  of  the  bedrooms  will  open  at  the  bottom  only,  the 
upper  sash  being  fixed,  hence  ventilation  of  the  rooms  is  imper- 
fect. 

Isolation  Hospital, — There  is  a  hospital  belonging  to  the 
Council  within  the  district  ;  the  cost  of  this  has  been  defrayed 
from  time  to  time  out  of  current  rates.  The  construction  and 
arrangement  of  the  hospital  are  not  such  as  would  meet  the 
requirements  of  the  Board  in  the  case  of  buildings  erected  under 
their  sanction.  The  original  building  consisted  of  some  dog- 
kennels  and  sheds,  and  outbuildings  pertaining  to  them.  The 
original  establishment  has  been  added  to  from  time  to  time,  and 
the  Duildings  are  partly  of  wood,  partly  of  brick.  Quite  recently 
a  new  brick  building  has  been  added  as  a  ward  for  enteric  fever. 
There  is  provision  for  12  patients  at  this  hospital,  but  all  the 
wards,  the  nurses'  bedrooms  and  sitting  rooms,  and  the  kitchens, 
are  Tinder  the  same  roof  and  in  direct  aerial  communication  with 
one  another.  The  building  is  only  suitable  for  the  treatment  of 
one  form  of  infectious  disease  at  a  time,  but  its  use  has  not  been 
restricted  in  this  way.  There  is  no  unclimbable  fence  round  the 
hospital,  and  there  is  no  purification  of  the  hospital  sewage  before 
it  is  discharged  into  the  River  Gaunless.  The  District  Council 
have  no  ambulance,  but  at  times  the  hand  ambulance  belonging 
to  the  Guardians  is  borrowed  from  the  workhouse  in  order  to 
convey  a  patient  to  the  isolation  hospital. 

Disinfection. — The  Council  have  no  disinfecting  apparatus. 
Occasionally  infected  bedding  and  clothing  is  sent  to  the  oven  at 
the  workhouse  belonging  to  the  Guardians,  which  is  intended  for 
the  destruction  of  lire  in  verminous  clothing,  where  it  is  baked 
by  the  permission  of  the  Guarflians.  This  oven  is  of  little  value  as 
a  disinf ector,  although  efficient  for  the  purpose  for  which  it  Was 
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Thebyelaws  previously  in  force,  whicE  were  sanctioned  bj  the 
Home  Office  in  1868,  were  very  ineffective  and  indefinite  in 
their  requirements.  Thus  the  clause  regulating  the  constmctioD 
of  water-closets,  privies,  and  ashpits  merely  requir^i  that  thet 
shoydd  be  subject  to  the  approval  of  the  Local  !Board  as  regaroB 
their  situation,  dimensions,  materials^  and  construction,  and 
should  have  an  opening  as  near  the  top  as  practicable  communi-* 
eating  with  the  external  air. 

From  the  foregroing  account  it  will  be  seen  that  the  sanitary 
condition  of  Bishop  Auckland  is  extremely  unsatisfac- 
tory. The  work  of  tne  District  Council  has  always  been  fitful 
and  irregidar :  even  when  their  officers  have  drawn  their  atten- 
tion to  very  pressing  and  dangerous  nuisances  they  have  dealt 
with  them  in  a  spasmodic  way,  apparently  soon  subsiding  into 
their  normal  condition  of  apathy  towards  aJl  sanitary  wor£  As 
the  result  of  long  continued  inaction  of  the  authority,  the  district 
now  finds  itself  threatened  by  a  sudden  and  heavy  expenditure 
for  public  and  private  improvements  which  can  no  longer  be 
shelved,  which  expenditure  would  have  been  spread  over  the 
the  course  of  many  preceding  years  if  those  responsible  for  local 
sanitary  administration  had  only  performed  their  duty. 

With  respect  to  the  prevalence  of  enteric  fever  in  the  town 
for  so  many  years,  the  general  sanitary  condition  of  the  district 
is  so  bad  tnat  it  is  difficult  to  fix  upon  any  single  unwholesome 
condition  as  playing  a  principal  part  in  the  spread  of  fever.  On 
taking  into  consideration  all  the  circumstances  of  the  distribu- 
tion and  progress  of  enteric  fever  in  the  district,  there  is  pre- 
sumption that  the  disease  has  from  time  to  time  been  introduced 
and  distributed  over  the  district  by  means  of  a  contaminated 
water  supply.  But  \however  this  may  be,  there  can  be  no  doubt 
that  the  lurther  spread  and  prevalence  of  the  fever  has  been 
effected  and  sustained  by  various  unwholesome  conditions, 
notably  the  faulty  conditions  of  excrement  disposal  and  scaveng- 
ing in  the  district.  It  is  also  not  possible  to  estimate  the  effect 
of  the  town  as  a  centre  for  disseminating  fever  in  the  surround- 
ing districts.  Large  numbers  of  people  throng  into  the  town  at 
the  two  weekly  markets,  and  no  doubt  many  have  contracted 
fever  by  partaking  of  refreshments  which  have  been  exposed  to 
infection,  or  from  walking  about  the  streets  and  yards  which 
have  been  fouled  by  excreta  from  specifically  fouled  privies,  and 
these  persons  returning  to  their  homes  have  probably  conveyed 
the  disease  to  surrounding  towns  and  villages. 

The  sanitary  needs  of  Bishop  Auckland  are  numerous  and 
urgent.  They  include — (1)  The  supply  throughout  the  district 
of  water  of  uniform  quality  and  free  from  all  suspicion  of  con- 
tamination. (2)  The  resewering  of  the  district,  including  the 
removal  of  the  old  defective  sewers  and  the  disposal  of  the 
sewage  from  the  district  in  such  a  manner  as  to  avoid  pollution 
of  watercourses.  In  the  process  of  laying  new  sewers  the  house 
drains  should  be  examined  and  all  defective  ones  relaid.  The 
work  of  providing  suitable  trapped  gullies  to  all  house  drains 
should  be  continued.  When  suitable  sewers  have  been  provided 
water-closets  should  be  substituted  for  all  midden  privies  which 
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are  situate  close  to  dwellings,  or  whicli  cannot  be  approached  so   afp.  a,No.  lo. 
that  their  contents  can  be  thrown  directly  into  the  scavenger's   qj^ theSBni- 
cart,  or  which  are  otherwise  a  nuisance.     (3)  The  method  of   tary  oonditton 
scavenging  should  be  improved.     Owing  to  the  unsatisfactory   Idrntotetol?^ 
construction,  and  difficult  access  to  many  of  the  privies,  for  the    yJucWaSl^by 
present  the   process   should  be  carried   out   by  daylight,  and    Dr.Vhoaton. 
contents  of  midden  privies  should  as  far  as  possible  be  thrown 
directly  from  the  pnvy  into  the  scavenger's  cart  so  as  to  avoid 
the  dangerous  contamination  of  the  soil  of  the  streets  of  the  town 
which  the  present  method  entails.     (4)  The  work  of  dealing  with 
unwholesome  and  dilapidated   dwellings   should   be  proceeded 
with,  and  special  collections  of  dwellings  which  cannot  be  made 
fit  for  healthy  habitation  should  be  dealt  with-  as  unhealthy 
areas. 
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No.  11. 

Bepokt  oa  the  Gekeuaj^  Sanitaby  XjOjcuubtaxcbs  and 
ADiaNjSTRATioN  of  the  Stbottd  Bubal  and  Natlswoktk 
Ueban  Distbicts  ;  by  Db.  F.  St.  Geobge  Mivabt. 

For  a  number  of  years  past  xepiresentations  have,  from  tupe  to 
time,  reached  the  Local  Government  Board  conceminfp  the  want 
of  a  system  of  sewerage  and  sewage  disposal  in  certain  populoiiB 
localities  of  the  Bural  District  of  Stroud,  as  well  as  the  genend 

SoUution  of  the  rivers  and  streams  by  sewage  and  the  waste  ^»- 
ucts  of  factories. 

On  the  4th  October,  1899,  a  memorial  was  received  by  the 
Board  from  the  Stroud  Rural  District  Council  complaining  of 
the  absence  of  any  proper  system  of  sewerage  in  the  contiguoiu 
Urban  District  of  Nailsworth,  and  of  danger  to  the  public  healtli 
by  reason  of  the  discharge  of  nearly  the  whole  of  the  sewage  ol 
!?i ailsworth  into  the  stream  which  after  leaving  the  Nailawortk 
Urban  flows  through  part  of  the  Stroud  Rural  Disiarict.  The 
memorial  further  prayed  for  inspection  of  the  locali^by  a 
member  of  the  Board's  staff.  On  the  3rd  November,  lo99y  die 
local  Medical  Officer  of  Health  reported  the  appearance  of  eleven 
cases  of  enteric  fever  at  Cainscross  and  Ebley,  and  referred  to 
the  improper  system  of  excrement  disposal  long  prevailing  in 
those  localities.  A  review  of  the  annual  reports  of  this  ofEceTy 
and  the  correspondence  therefrom  arising  between  the  Board  and 
the  Stroud  Rural  District  Council,  discloses  the  fact  that  for  the 
past  ten  years  the  Board  have  been  urging  that  body  to  formulate 
a  scheme  of  sewerage  and  sewage  disposal  in  those  and  certain 
other  parts  of  their  district.  Such  scheme  having  been  at  length 
submitted  for  the  consideration  of  the  Board,  and  the  Nailsworth 
Urban  District  Council  having,  by  letter  dated  7th  November, 
1899,  intimated  their  intention  to  wait  and  observe  the  result  of 
the  introduction  of  the  system  of  sewerage  and  drainage  in 
Stroud  Rural  District  "  before  deciding  upon  the  adoption  (3  any 
fresh  system  of  drainage  at  Nailsworth,"  the  Board  decided  uxKm 
local  enquiry  into  the  general  sanitary  circumstances  of  both 
these  districts.  In  accordance  with  instructions,  I  visited  these 
localities  at  the  close  of  the  month  of  January  of  the  present  year, 
and  on  many  subsequent  occasions,  the  work  of  inspection  having 
been  much  retarded  by  repeated  heavy  falls  of  snow. 


THE    STROUD    RURAL    DISTRICT. 

A. — ^TOPOGBAPHICAL  AND  GeTTEBAL. 

The  Stroud  Rural  District  lies  towards  the  centre  of  the  count7 
of  Gloucester,  and  surrounds  entirely  the  town  of  Stroud,  iteeu 
the  centre  of  a  separate  urban  district.  Viewed  on  the  map,  the 
rural  district  is  roughly  wedge-shaped  from  north  to  south ;  the 
apex  of  the  wedge,  which  is  to  the  south,  being  towards  its 
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along  the  course  of  the  several  streams,  in  order  to  take  advan- 
tage of  the  water  power  thus  obtainable ;  they  also  thus  secnre, 
as  will  be  hereafter  shown,  a  convenient  means  of  disposing  of 
refuse  chemical  matters  as  well  as  of  sewage. 

Owin^  to  alterations,  from  time  to  time  of  late  years,  in  the 
boundaries  of  the-district  the  present  population  cannot  be  esti- 
mated other  than  roughly,  but  may  be  thought  of  as  about 
30,000 ;  while  the  number  of  inhabited  houses  maybe  taken  to  be 
about  6,800,  an  increase  since  1891. 


B.— Genbsal  Sanitary  CntcuHSTANCBS  of  thb  Stboud  (Bu&al 

'District. 

Roads,,  Dwdlings,  and  House  Aeeommodation. — ^There  are  210 
miles  of  dedicated  roads  repaired  hj  the  Bural  District  Council; 
these  are  now  in  very  fair  condition,  a  considerable  amount  d 
good  material  having  been  recently  laid,  and  many  miles  having 
been  rolled  with  a  steam  roller.  I  am  informed  that  the  exact 
extent  of  undedicated  roads  is  not  known,  but  that  it  does  not 
taceed  five  miles. 

Throughout  the  district  houses  are  grouped  together  in  little 
clusters,  to  each  of  which  a  separate  name  is  given.  The  dwel- 
lings are,  for  the  most  part,  of  a  substantiid  character,  more 
particularly  the  older  ones,  which  are  built  of  stone  and  roofed 
with  stone  tiles.  Houses  erected  in  more  recent  years  have  been 
generally  built  of  brick  and  roofed  with  slates.  Among  the  older 
groups  of  dwellings  back-to-back  houses  are  by  no  means  uncom- 
mon ;  on  the  hillsides  back-to-earth  houses  are  frequently  met 
with,  and  some  of  these  were  strongly  complained  of  in  respect  to 
dampness.  In  some  cases  where  houses  have  been  built  into  a 
bank,  the  earth  has  been  excavated  behind  the  house  to  the 
extent  of  a  few  feet,  but  a  suitable  arrangement  for  the  prompt 
removal  of  storm  water  by  drainage  has  not  been  made.  In  not 
a  few  instances  eave-spouting  is  altogether  absent.  Spouting  of 
some  sort,  however,  generally  exists,  though  very  often  of  a  d^ec- 
tive  kind,  but  down-pipes  rarely  deliver  over  gullies  or  over 
gutters  leading  thereto.  They  are  more  often  used  to  obtain  a 
supply  of  soft  water,  which  is  stored  in  butts,  and  where,  as  had 
happened  in  not  a  few  instances,  these  had  been  removed,  the 
down -pipes  discharge  the  water  upon  the  ground  close  to  the 
foundations  of  the  houses,  such  ground  being,  with  very  few 
exceptions,  entirely  unpaved.  I  met  with  several  instances  of 
dwellings  which,  owing  to  extreme  dilapidation  supervening 
upon  unsuitable  position,  especially  in  regard  to  liability  to 
flooding,  should  be  declared  unfit  for  habitation  until  placed  in 
a  state  of  substantial  repair.  In  some  cases,  too,  structures 
evidently  not  erected  as  dwelling-houses  have  been  let  as  such,  a 
rent  as  low  as  9d.  per  week  wing  charged.  Garden  g^und, 
where  such  is  specially  needed  for  sanitary  purposes,  is  frequently 
insufficient  ana  undesirably  situated,  having  regard  to  the  dis- 
posal thereon  of  excreta  from  privy  vaults.  This  is  especially  the 
case  on  the  steep  sides  of  valleys,  where  houses  are  gencnlly 
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placed  in  terraces,  with  very  small  patches  of  garden  attached  to 
them. 

Water  Supply. — The  water  supplies  of  the  district  may  be 
thus  classified : — 

(a)  Public  water  service. 

(6)  Wells. 

(e)  Springs. 

(d)  Streams. 

(e)  Bain  water  stored  in  tanks. 

But  in  every  parish,  almost  without  exception,  may  be  seen 
examples  of  supply  by  wells  and  springs,  even  when  the  mains  of 
the  public  water  service  are  available. 

(a)  The  only  public  water  service  in  the  district  is  that  fur« 
nished  by  the  Stroud  Water  Company. 

This  Company  was  incorporated  by  a  special  Act  of  Parlia- 
ment, cited  as  the  "  Stroud  Water  Act "  of  1882.  The  limits  of 
distribution  of  the  Company's  water  were  determined  as  the 
Parish  and  Township  of  Avening,  Bisley,  Chalford,  Haywards- 
field,  Horsley,  King  StanW,  Leonard  Stanley,  Minchinhampton, 
Xailsworth,  Painswick,  Pitohcomb,  Randwick,  Rodborough, 
Stonehouse,  Stroud,  and  Woodehester.  From  Mr.  Geo.  Scriven, 
Secretary  and  Manager  of  the  Company,  I  learn  that  Painswick 
has  been  definitely  abandoned ;  he  also  informs  me  that,  in  all, 
1,673  houses  in  the  whole  Rural  District  are  supplied  with  water, 
such  sunply  being  in  ordinary  seasons  constant.  The  water  is 
obtained  by  pumping  from  several  wells  and  headings  situated  at 
Chalford,  on  the  southern  slopes  of  the  valley,  and  descending  to 
a  depth  of  about  80  feet.  Thence  the  water  is,  for  softening 
purposes,  pumi>ed  to  two  lime  tanks,  whence  it  passes  to  two 
settling  tanks.  From  these  the  water  is  pumped  to  a  reservoir  on 
Minchinhampton  Common,  holding  1,000,000  gallons,  whence  it 
flows  by  gravitation  to  the  whole  of  the  district.  In  summer, 
especially  a  dry  one,  the  yield  falls  off  considerably.  In  that  of 
1899  there  was  great  scarcity,  but  Mr.  Scriven  states  that  only 
households  living  at  the  highest  points  in  the  diptrict  were  incon- 
venienced. The  absence  of  storage  was  a  special  diflBculty.  I 
am  informed  that  no  filtration  is  needed.  The  Company  have 
the  water  analysed  on  their  own  initiative  from  time  to  time  ;  the 
District  Council  cause  the  water  to  be  analysed  in  their  own 
interest  once  a  year.  In  the  Appendix  will  be  found  copies  of 
the  only  analyses  of  recent  date  that  I  was  able  to  obtain. 

Under  clause  48  of  the  "  Stroud  AVater  Act "  the  Stroud  Urban 
District  Council  have  the  right  to  supplement  their  own  supply 
1)V  drawing  from  the  Stroud  Water  Company's  main ;  but  if  the 
1 '  rban  District  Council  shall  require,  on  any  one  day,  more  than 
100,000  gallons,  they  shall  give  the  Company  14  days'  previous 
notice,  in  writing,  and  in  such  case  they  shall  be  bound  to  con- 
tinue to  take  not  less  than  100,000  gallons  for  not  less  than  14 
consecutive  days,  and  must  give  7  days'  notice  before  discon- 
tinuing Buch  extra  supply. 
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App.  A,No.ii.  With  regard  to  the  other  sources  of  water  supply  f 
referred  to,  they  must  all  be  regarded  as  unsatisfactory,  and 
too,  not  merely  by  reason  of  the  yield  becoming  insufficiei 
di-y  weather,  but  also  because  of  the  excessive  distance 
which  cottagers  are  frequently  compelled  to  travel  in  ord 
make  use  of  them. 
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(6)  Wells. — I  saw  no  wells  that  had  received  any  int< 
treatment  other  than  diy  steining,  usually  by  means  of  bloc 
local  stone,  the  joints  of  which  are  frequently  wide  apart, 
vary  in  depth  from  20  to  80  ft.,  according  to  situation,  the  de 
being  usually  on  high  ground.  Other  wells  seem  to  hav 
steining  except  near  the  top,  and  to  be  rather  of  the  natui 
deep  tanks  hollowed  out  in  hard  strata.  Wells  of  this  des( 
tion  were  seen  at  Minchinhampton,  and  were,  in  se^ 
instances,  stated  by  cottagers  to  yield  water  apparently  affe 
by  every  fall  of  rain. 

In  the  ■  neighbourhood  of  Park  Terrace,  in  that  town,  two  such  well« 
inspected.  A  sample  of  water  drawn  was  seen  to  be  turbid,  in  oon!>eqa 
it  was  aUeged,  of  hailstorms  on  the  previous  day.  In  tho  roadside  adjac 
was  shown  certain  small  drainage  pits  which  had  been  dug.  under  the  aath 
of  the  County  Council,  to  get  rid  of  Ht)rm  water.  These  pitn  were  covered 
grids.  They  are  apparently  roughly  bricked  inside,  and  water  coUecting  i«  i 
is  paid  to  disappear  rapidly  through  fissures  in  the  strata.  I  was  dispoft 
think  that  they  may  communicate  with  the  deep  tank  wells  above  referred 

Wells  are  also  insufficient  in  number  for  the  supply  of  gro 
of  houses.  Examples  of  this  insufficiency  were  seen  in  B 
borough,  Leonard  Stanley,  Minchinhampton,  and  elsewhere. 

At  Butter  Row  (Rodborough)  Board  Schools  the  new  buildings  have 
erected  without  any  proper  water  sup])ly  for  master  or  scholars.    For  lava 
purposes  and  for  the  hand-flushing  of  the  closets  a  rain-water  tank  has 
Ijlaced  under  the  playground.     It  is  filled  with  water  from  the  roof,  and  a  p 
has  been  fixed.     But  this  water  is  not  thought  suitable  for  drinking  ;  more* 
iu  dry  weather  the  tank  is  soon  emptied.     Water  must  then  be  carried,  not 
for  drinking  and  household  purpos?s.  but  also  for  handfinshiog  the  closets,  1 
a  spring  upwards  of  200  yards  distant  from  the  schools. 

Many  wells  were  seen  which  are  evidently  liable  to  pollut 
from  the  direct  passage  into  them  of  filth  from  the  surface  of 
ground;  the  collars  and  covers  being  ill-fitting  or  broken, 
others  soakage  of  liquid  from  the  surface  and  upper  layer  of 
forming  part  of  fold-yards,  cliicken  runs,  manured  gardens ; 
the  like  seemed  inevitable ;  iu  some  cases  dripping  or  trickl 
was  noticed  at  tlie  wellsides,  in  otliers  tlie  sides  were  hea^ 
grown  with  vegetation.  Wells  to  bi»  regarded  with  suspicion 
these  reasons  were  seen  near  slaughter-houses,  but  such  wells 
generally  covered  in  with  masonry  and  are  fiited  with  pumps. 

Conspicuous  examples  of  thes »  various  defects  of  wells  were  seen  at  C 
cross.  Ebley,  Dudbridge.  Rodborougli,  Stom^house,  and  Painswick.  At  the 
cited  place  a  roughly-stoined  well,  with  ill-fitting  wooden  collar  and  bi 
cover,  was  sunk  in  ground  used  as  a  chicktm  run.  It  was  stated  that  from 
well  water  was  taken  for  washing:  inilk  ve-s^ols  at  a  dairy,  thong-h  it  was  ? 
that  this  water  is  boilod  boforo  b<*iii'r  Jised. 

Some  wells  were  met  with  to  which,  though  situated  on  pri 
ground,  a  quasi-puhlir  liiifhl  of  aeeess  seems  to  be  establis 
Such  wells  not  infrequently  yield  water  said  to  be  fit  only 
household  purposes  other  tJiau  drinking;   but  liaving  regar 
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constant  summer  scarcity  there  is  no  doubt  that  this  water  is  at    app.  a^o.  ii. 
times  also  used  for  drinking.     Examples  of  this  >were  seen  at    on  the  General 
Painswick,  Minchinhampton,  and  other  places.  Circumstances 

and  Adminis- 

(<?)  and  (d)  Springs  and  Streams. — The  district  is  one  abound-    gJJoQd  Rural 
ing  in  natural  water  supplies  for  a  large  portion  of  the  year,    and  Kaiis- 
Springs  or  streams,  or  both,  are  found  in  evei-y  parish  in  the    D^ncSf^y 
district.     In  some  rare  instances,  as  at  King  Stanley,  the  springs   Dr.  Mirart. 
have  been  utiKsed  to  feed  standpipes  or  spouts ;   mear  the  last 
named  place,  at  a  cost,  as  I  am  informed,  oi  about  sixty  pounds, 
an  apparently  good  supply  has  been  secured  for  a  portion  of  the 
locality.     But,  generally,  the  springs  are  allowed  to  flow  over 
the  ground  without  regard  to  polluting  agencies,  and  the  result- 
ing brooks  and  streamlets  are  already  seriously  contaminated  ere 
they  reach  a  point  where  they  might,  at  a  trifling  outlay,  furnish 
a  much-needed  water  supply  for  one  and  another  locality.  Most  of 
the  villages  in  the  district  have  roadside  spouts  to  which  water  is 
pil>ed,  but  in  numerous  instances  I  heard  that  the  flow  from  these 
18  either  greatly  diminished  or  ceases  entirely  in  dry  seasons, 
such  as  last  summer. 

In  several  instances  streams  flow  in  culverts  through  village 
streets,  and  even  pass  underneath  the  houses  to  the  inhabitants  of 
which  they  may  furnish  a  supply  of  drinking  water,  or  of  water 
for  household  pui^poses  other  than  drinking,  by  means  of  dipping 
places.  An  example  of  this  is  seen  at  Horsley.  The  contamina- 
tion of  such  streams  from  time  to  time  may  be  looked  upon  as 
inevitable,  and  in  this  case  indeed  I  heard  complaints  as  to  the 
occasional  passage  of  undesirable  adjuncts  such  as  petroleum, 
blood,  offal,  or  slop  liquids  which,  cast  in  above,  may  be  drawn 
out  by  consumers  at  a  point  lower  down.  Occasionally  these 
dipping  places  are  a  source  of  danger  to  children.  At  King 
Stanley  I  heard  of  the  accidental  drowning  of  a  child  in  one  of 
them.  Moreover,  in  the  case  of  the  latter  stream  complaint  was 
made  here  and  there  of  occasional  nuisance  from  foul-smelling 
accumulations  of  solids  in  its  course. 

(e)  Rain-water  Tanks. — ^The  method  of  obtaining  a  supply  of 
water  for  drinking  and  other  household  purposes  by  the  collec- 
tion of  rain-water  in  underground  tanks  cemented  internally  is 
met  with  on  the  highest  situations  such  as  at  the  Small-Pox  Hos- 
pital at  Burleigh,  Minchinhampton,  and  elsewhere.  Such  supply 
is  evidently  intended  to  be  supplementary  to  ihaf  ohtainc^d  from 
wells,  but  apparently  it  fails  usually  at  the  time  tliat  wells  and 
springs  are  at  their  lowest. 

SlM^aking  generally,  the  water  supply  of  tlie  district  must  be 
described  as  insufficient  or  uncertain  in  quantity,  while  there  is 
«:ooil  reason  to  regard  a  considerable  portion  of  the  j)rivate  supply 
with  suspicion  as  regards  f|uality. 

Snccraf/e. — ^Thci  only  parish  furnished  with  sewi^age  upon  a 
deflnit»'ly  known  plan  is  St^neliouse,  in  which  the  town  of  tliat 
name  has  a  sj^stem  of  sewerage  laid  in  1884  at  a  cost  of  .i'3,000, 
for  which  sum  a  loan  was  sanctioned  after  an  inquiry  held  by 
Mr.  Codrington,    one  of   the  Board's  engineering    staff.     The 

8^62  I  2 


132 


APP.  A,  No.  11. 

On  thu  General 
Saniuiry 
Clrcnmstanoet 
and  Adminis- 
tration of  the 
Stroud  Rural 
and  NailM- 
worth  Urban 
Districts ;  by 
Dr.  Mivart 


sewers  were  extended  in  1887  at  ix  cost  of  £500,  for  which  further 
sum  a  loan  was  also  sanctioned.  The  pipes  are  glazed,  and  range 
in  size  from  9  inches,  12  inches,  and  18  inches,  to  two  feet  at  the 
outfall ;  they  are  said  to  be  jointed  with  cement,  and  laid  at  good 
gradients.  Flushing  tanks  on  the  sewers  have  been  provided, 
but  these  have  never  been  used  as  the  local  water  supplies  are 
insufficient.  The  Inspector  of  Nuisances  asserted  that  the 
flushing  of  sewers  obtained  by  means  of  slopwater  is  sufficient: 
if  necessary,  they  could  be  furtlier  flushed  by  water  taken  from 
the  canal  by  means  of  carts.  The  sewage  is  conveyed  through  an 
iron  main  under  the  canal  and  under  the  river,  and  finally  passes 
through  an  open  leat  between  ']0  and  40  yards  long  into  a  dupli- 
cate system  of  receiving  tanks,  where,  after  being  treated  with 
lime,  it  passes  into  settling  tanks,  and  thence,  by  upward  filtra- 
tion, through  a  bed  of  gravel  to  an  outfall  into  the  "  Bannie 
Brook,"  a  streamlet  fed  by  an  overflow  from  the  iFrome  just 
above  a  mill.  The  flow  in  this  brook  is  controlled  by  the  mill 
owner,  but  the  level  of  the  water  in  it,  at  present  arranged  to 
iuit  his  convenience,  could  be  altered.  It  is  evident  that  when 
the  overflow  from  the  Fronie  River  to  the  **  Bannie  Brook " 
ceases  there  must  be  considerable  nuisance  arising  from  the 
exposed  bed  of  the  latter,  which  I  saw  once  in  a  foul  condition, 
although  at  the  time  of  ray  visit  the  effluent  from  the  sewage 
tanks  was  fairly  ch^ar.  The  sewaj2:e  tanks  are  situated  near  the 
road  from  Stonehouse  to  Leonard  Stanley  in  about  an  acre  of 
roughly  enclosed  land.  In  this  enclosure  the  refuse  from  the 
scavenger's  cart  has  been  deposited,  and  sludge  removed  from 
the  tanks  is  also  placed  there.  A  few  yards  only  from  this 
spot  is  a  row  of  cottages,  in([uiry  at  which  showed  that  nuisance 
is  from  time  to  time  oxperiencod  owing  to  the  foul  smell  given 
off  at  the  sewage  works. 


The  town  of  Minchinhamptoii  has  been  provided  with  several 
sections  of  sewer  forming  a  small  system  laid  thirty  years  ago, 
on  his  own  initiation,  by  the  late  Mr.  H.  1).  llicardo,  a  land- 
owner in  the  neijrhbourhood.  4'he  nature  of  these  sewers  I  was 
unable  to  ascertain,  some  persons  asserting  that  they  -are,  in 
part  at  any  rate,  glazcnl  pipes,  whih*  others  as  firmly  maintained 
that,  to  their  own  knowledge  from  inspection  when  connections 
were  being  made,  these  sewers  are  of  the  nature  of  stone  or 
brick  culverts.  But  of  whatever  kind  they  may  be,  they  pass 
down  a  steady  slope  and  discharge  by  a  main  outfall  into  a 
tank  in  a  field  at  **  AYell  Hill.''  This  tank,  which  is  rendered 
in  cement  internally,  is  about  22  ft.  by  0  ft.  by  G  ft.  deep,  and 
is  provided  at  the  farther  end  with  a  gravel  and  shingle  filter  for 
arrest  of  solid  matter,  the  effluent  passing  into  a  ditch  and 
ultimately  reaching  the  Avening  and  T^ailsworth  Brook.  At 
the  time  of  my  visit  the  tank  was  overfull  of  sludge,  and  the 
liquid  was  running  over  the  top  of  the  filter.  When  the  tank 
is  cleaned  out  the  sludge  is  removed  to  asrricultural  land  in  the 
neighbourhood  by  the  owner  of  the  field,  who  is  employed  by 
the  Rural  District  Council  to  attend  to  these  sewage  works; 
but  I  gathered  that  there  is  no  clearly  defined  system  of  super- 
vision. The  tank  is  well  removed  from  habitations,  and  I  heard 
no  complaints  of  nuisance  caused  by  it. 
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The  closely-built  town  of  Painswick,  situated  at  a  height  of 
about  500  feet  above  Ordnance  Datum,  is  provided  with  stone 
drains  of  considerable  antiquity.  They  are  stone  channels,  in 
section  either  square  or  oblong,  with,  for  the  most  part,  earth 
bottoms.  These  drains,  now  called  and  used  as  sewers,  were 
undoubtedly  intended  originally  for  the  disposal  of  surface 
water,  but  now  water  closets  in  increasing  numbers  have  been 
directly  and  indirectly  connected  with  them.  Since  they  are 
laid  with  irregular  gradients,  are  often  flat,  and  have  many 
turns  and  angles,  there  is  much  accumulation  of^foul  matter 
in  them.  They  are  unprovided  with  any  means  of  flushing ; 
and  except  for  a  few  ventilating  pipes  recently  put  up,  downfall 
pipes  from  houses,  and  untrapped  closets,  they  are  unventilated. 

At  one  point  specially  complained  of,  I  caused  a  sewer  to  be 
opened ;  the  bottom  was  found  to  be  covered  with  several  inches 
of  black  stinking  sludge,  excrement  and  paper  being  clearly 
discernible.  These  sewers  are  often  only  a  few  inches  below  the 
roadway  surface.  Thejr  have  four  outfalls  into  the  brook 
descending  from  Painswick.  One  of  the  great  dangers  of  these 
sewers  is  the  constant  soakage  of  ftecal  matters  from  them  into 
ihe  surrounding  soil,  and  the  consequent  pollution  on  a  large 
scale  of  the  already  scanty  water  supply  of  this  place. 

The  constant  menace  to  the  public  health  by  this  unwhole- 
some system  of  sewerage  has  been  annually  dwelt  upon  by  the 
Inspector  of  Nuisances  concerned. 

The  sewerage  of  the  ancient  town  of  Bisley  is  of  a  similar 
character,  though  comparatively  inoffensive,  as  few  water-closets 
are  connected  thereto.  The  InspiH^tor  of  Nuisances  informs  me 
that  no  fresh  connections  have  been  made  since  1896. 

The  populous  part  of  the  parish  of  Thrupp  is  practically 
sewered  with  sections  of  pipK*  sewer,  said  to  oe  generally  well 
laid  and  to  be  satisfactory  save  as  regards  ventilation  and  flush- 
ing ;  but  the  outfalls  here,  as  also  those  of  the  sections  of  sewers 
and  drains  at  Chalford,  discharge  into  the  river  Frome,  flowing 
down  the  Chalford  Valley. 

An  extensive  plan  of  sewerage  and  drainage  has  now  been 
brought  forward  by  the  Stroud  Rural  District  Council,  and  on 
the  1st  of  Febioiary  of  the  present  year  an  inquiry  was  held  by 
Colonel  Durnford,  R.E.,  of  the  Board's  Engineering  Depart- 
ment, into  an  application  for  sanction  to  borrow  £26,000  for 
that  purpose.  Three  separate  outfall  systems  are  arranged  for 
in  this  scheme,  viz.,  one  embracing  the  whole  of  Cainscross  and 
the  greater  part  of  Rodborough  ;  one  including  the  greater  part 
of  Thrupp  and  that  part  of  Brimscombe  lying  in  Thriipp  Parish ; 
and  another,  the  remainders  of  Rodborough  and  Thrupp  re- 
spectively. The  proposal  is  to  treat  the  sewage  by  means  of 
septic  tanks  and  filters,  the  effluent  to  be  discharged  into  the 
River  Frome.  The  scheme  is  now  under  consideration  by  the 
Board.  That  the  whole  district,  and  the  Parish  of  Cainscross 
especially,  need  a  sewerage  scheme  there  can  l>e  no  doubt.  My 
only  criticism  of  the  present  proposal — assuming  always  that  the 
Board's  Engineering  Department  approve  the  proposed  <«ituation 
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of  the  tanks  and  filters — is  that  it  miffht  with  evident  advantage 
go  further  and  take  in  that  part  of  Brimscombe  lying  soutn 
of  the  Frome.and  in  Minchinhampton  Parish.  Burleigh  might 
also  be  included,  and,  in  my  opinion,  to  include  North  and 
South  AVoodchester  would  be  an  improvement.  I  cannot,  in- 
deed, help  thinking  that  the  Urban  District  of  Nailsworth  should 
be  pressed  to  avail  itself  of  the  convenient  proximitv  of  a  main 
sewer  in  order  to  finally  rid  itself  of  the  many  filth  nuisances 
referred  to  in  the  part  of  my  report  dealing  with  that  locality. 
I  am  assured  that  there  is  a  steady  fall  all  along  the  valley, 
running  down  from  Nailsworth  to  the  River  Frome  in  the 
Stroud  valley.  I  infer  also  that  the  long  line  of  objectionable 
privies  emptying  into  the  river  along  the  valleys  will  be  un- 
touched by  the  scheme  now  being  considered. 

In  other  parishes,  such  as  Chalford^  Rodborough,  and  Cains- 
cross,  road  and  storm  drains  discharging  into  the  River  Frome 
or  the  canal  have  been  converted  into  sewers  by  the  surreptitioiis 
connection  of  water-closets  with  them. 

Where  house  drains  are  not  connected  with  the  sewers  already 
referred  to,  they  discharge  into  streams,  water  courses,  or  ditches. 
As  to  ditches,  abundant  evidence  of  nuisance  thus  brought  about 
was  obtained  in  all  parts  of  the  district,  one  of  the  worst  being 
met  with  at  Cashes  Green,  though  it  is  fair  to  add  that  the 
new  sewerage  and  drainage  scheme  will,  if  carried  out,  probably 
remedy  this  particular  instance.  AVhere  no  house  drains  exist, 
slops  are  cast  upon  gardens ;  and  where  such  are  not  available, 
they  are  thrown  into  the  road  oi*  in  any  convenient  spot.  Many 
curtilages  were  found  to  be  habitually  fouled  hj'  this  practice. 

Ejccrement  and  Refuse  Disposal. — In  this  conection,  perhaps, 
the  most  striking  feature  of  the  district  is  the  common  custom 
of  placing  privies  ovei*  the  edge  of  streams  and  water-courses — 
wherever  such  a  position  is  practicable.  This  system  of  excre- 
ment disposal  may  be  seen  throughout  the  extent  of  the  Chalford 
and  the  Nailsworth  Valleys,  and  the  lateral  valleys  connected 
with  them.  Now  and  again,  where  a  footbridge  crosses  a  stream 
immediately  adjacent  to  such  a  pri\^%  a  screen  of  some  sort 
is  affixed  to  the  privy  structure  to  hide  the  fall  of  faeces  into 
the  water.  All  the^  factories  along  these  valleys,  prax'tically 
without  exception,  employ  this  method  of  disposal  of  excreta. 

In  the  part  of  the  district  lying  directly  upon  the  Great 
Oolite  the  usual  method  of  disposing  of  excreta  is  by  turning 
them  into  some  of  the  innumerable  fissures  found  in  the  strata. 
To  these  fissures  the  local  name  of  **lissen8"  is  given  by  the 
quarrymen.  Mr.  Woodward,  F.R.S.,  of  the  Geological  Survey, 
whom  I  consulted  upon  this  subject,  gives  it  as  his  opinion  that 
matters  sinking  into  these  fissures  pass  completely  through  the 
stratum  down  to  the  deposit  of  Fullers'  Earth,  by  which  the 
water  beneath  the  Oolite  is  held  up.  Serious  contamination 
of  the  underground  water  supplies  is  thus  rendered  probable. 

At  France  Lynch,  Minchinliampton,  Burleigh,  and  elsewhere 
on  the  end  of  the  southern  slope  of  the  Chalford  Valley,  this 
system  of  getting  rid  of  excrement  is  very  general ;   and  here- 
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aboiits  I  met  with  privy  vaults  which,  according  to  the  house- 
holders' statements,  had  not  been  cleared  out  for  many  years, 
the  inference  beinff  that  the  contents  soaked  into  **lissens." 
In  other  parts  of  the  district  privy  vaults  are  met  with,  such 
vaults  being  frequently  mere  excavations  in  the  ground.  In 
some  cases,  as  at  Cainscross,  they  were  found  to  be  placed  against 
the  wall  of  the  dwelling-house.  The  contents  of  the  vaults  when 
emptied  are  usually  ouried  in  gardens.  The  amount  of  this 
^rden  ground  has  already  been  referred  to  as  often  insufficient. 

A  method  of  disposing  of  urine,  still  common  in  parts  of  this 
district — as  in  other  clotn-manufacturing  localities — is  to  collect 
it  in  large  barrels  holding  forty  or  fifty  gallons.  These  barrels  are 
partly  sunk  in  the  ground  and — especially  at  public-houses — 
form  convenient  urinals.  The  local  name  of  these  receptacles 
is  **Segg  barrels."  When  full,  the  contents  of  these  barrels  are 
removed  by  a  carrier  and  conveyed  either  to  local  nursery 
l^^ardens  or,  more  commonly,  to  cloth  mills,  where  the  "  Segg  ' 
or  highly  ammoniacal  urine  is  stored  in  vats  and  is  used  for 
soaking  n:eshly-made  cloth.  I  found  that  the  average  price  paid 
to  householders  for  stale  urine  is  about  hd.  per  gallon.  Fig 
manure  is  also  collected  and  mixed  with  the  urine  for  the  sake 
of  the  ammonia.  The  conveyance  of  these  commodities  along  the 
roads  is  undoubtedly  a  nuisance.  There  is  no  doubt  that  the 
use  of  ammoniacal  urine  and  pig  manure  in  cloth  .mills  has 
diminished,  but  it  is  still  prevalent.  I  found  the  utmost  diffi- 
culty in  obtaining  information  on  this  subject,  all  parties  con- 
cerned being  extremely  reticent.  As  a  rule  I  found  that 
individual  mill  owners  denied  that  any  "  segg "  was  used  on 
their  premises,  though  they  generally  indicated  other  mills 
where  it  was  employed.  A  partly  successful  effort  has  now  been 
made  to  restrict  to  early  morning  and  evening  the  time  when 
urine  may  be  carted  along  the  roads. 

In  the  village  of  King  Stanley  alone  I  found  four  public  houses  where  '*  segg 
barreU  '*  were  kept  as  nrinids,  though  it  was  asserted,  and  I  l)elieve  truthfully, 
that  the  contents  are  not  taken  to  the  mills,  but  emptied  on  the  gardens.  As 
there  is  no  system  of  sewerage  in  the  locality,  the  traditional  method  of  urine 
(liffposal  is  still  adhered  to,  although  the  original  purpose  for  storing  it  no  longer 
exists.  One  householder  with  whom  I  remonstrated  concerning  a  very  foul 
"  a^g  tub  "  said,  "  What  else  can  we  do  ?     There  are  no  '  lissens '  in  this  part.** 


On  steep  hillsides  the  overflowing  of  privy  vaults  upon  lower 
slopes  is  a  frequent  occurrence,  as  is  also  the  discharge  of  house 
drains  on  to  the  roads  and  pathways.  Examples  of  this  were 
seen  at  Woodchester,  Brimscombe,  Kodborough,  and  elsewhere. 
Prompt,  though  temporary,  abatement  of  this  nuisance  is  gener- 
ally secured. 

The  disposal  of  house  refuse  is  likewise  unsatisfactoiy  ;  only 
in  the  Parishes  of  Cainscross,  King  Stanley,  and  Stonehouse  is 
any  public  scavenging  carried  out,  and  in  these  tlie  respective 
parochial  committees  have  entered  into  contracts  under  which, 
on  one  dav  in  each  week,  the  contractor's  cart  removes  refuse 
for  those  fiouseholders  who  place  it  ready  in  receptacles  beside 
the  load.  But  on  the  occasion  of  one  of  my  visits  to  Ebley, 
which  is  an  urban  portion  of  Cainscross  Parish,  I  saw  at  ^  oVlork 
in  the  afternoon  boxes  and  pails  of  refuse  still  awaiting  removal. 
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It  is  only  fair  to  add  that  from  what  I  saw  in  this  and  other 
localities  I  judged  that  many  cottagers  do  not  take  advantage  of 
the  convenience  offered  them  in  this  respect.  The  selection  of 
places  for  "  tipping  "  the  refuse  is  not  always  judicious.  At 
Cainscross  I  found  a  large  gravel  pit  close  to  the  centre  of  the 
town  being  used  for  the  ''  dumping ''  of  these  matters.  In  all 
parts  of  the  district  I  saw  a  good  deal  of  house  refuse  lying 
about  in  curtilages  and  gardens.  In  the  riparian  portions  ot 
many  parishes,  such  as  Minchinhampton,  Chauord,  Ilodborough, 
Cainscross,  and  elsewhere  on  the  steep  hillsides,  the  nuisance 
is  prevalent  and  is  constantly  receiving  the  attention  of  the 
Inspectors  of  Nuisances. 

In  the  whole  district  I  saw  very  few  ash-pits,  and  in  no  in- 
stance was  a  cover  provided  for  them. 

No  register  is  kept  of  slaughter-houses.     Some  of  them  are 
placed  in  undesirable  situations,  surrounded  closely  by  dwelling- 
houses;   and  the  general  condition  of  most  of  those  visited  is 
unsatisfactory  in  respect  of  ill-paved  (or  even  unpaved)  uneven 
flooring  with   the  wide   crevices  between   the  stones   allowing 
soakage  into  the  soil  of  blood  and  filth,  foul  walls,  absence  of 
proper  drainage,  blood  allowed  to  escape  into  the  roadway  or 
into    ditches    and    water-courses,    accumulation    of     offensive 
manure,  with  offal  thrown  upon  it,  and  the  like.     I  particularly 
noted  a  number  of  what  may  be  termed  occasional  slaughter- 
houses, that  is  to  say,  places  in  which  '*  a  pig  or  two  a  week  '* 
are  said  to  be  killed.     Cross-questioning  of  the  owners  of  these 
places  generally  elicited  the  admission  that  "  a  sheep  or  two  " 
are  also  killed,  with  the  addition,  in  some  instances,  of  *'  a  beast 
*)r  two  ' '  at  certain  seasons.     Some  of  these  places  are  mere  bams 
or  cart-sheds,   without   any  proper   slaughtering  arrangements 
whatever;  they  constitute  an  undoubted  danger  to  health.     One 
of  the  worst  kept  slaughter-houses   seen   by  me  was  a  newly- 
erected  one  at  Cainscross. 

There  is  no  registration  of  dairies,  cowsheds,  or  milk  shops. 
For  the  most  part  the  dairies  visited  were  fairly  clean ;  but  in 
most  instances  they  were  found  to  contain  articles  of  food,  such 
as  meat,  bacon,  &c.,  and  fre([uently  to  be  deficient  in  ventilation 
and  light.  One  dairy  I  found  in  a  cellar  reached  by  a  staircase 
beneath  the  floor  of  a  small  grocer's  shop.  In  another  dairy  I 
found  **  mangling"  is  carried  on.  Another  I  found  to  be  part 
of  a  dwelling-house,  and  to  be  used,  apparently,  as  a  convenient 
receptacle  of  the  odds  and  ends  of  an  untidy  household  in  ad- 
dition to  milk  and  butter.  The  water  supply  to  dairies  was 
frequently  found  to  be  of  a  very  doubtfiil  character. 

The  condition  of  the  cowsheds  visited  is  bad.  The  cubic  air 
space  allotted  to  the  cows  is  often  insufficient,  as  also  is  the 
ventilation.  Particularly  on  the  steep  hill-sides  fold-yards  were 
found  to  be  deep  in  filthy  liquid,  and  large  quantities  of  manure 
were  seen  stored  adjacent  to  cow-byres.  Surprise  was  expressed 
that  these  arrangements  should  be  considered  faulty. 

The  condition  of  the  hake-lwuses  visited  was,  on  the  whole, 
fairly  satisfactory,  though   the    water   supply  is   sometimes  of 
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App.A.No.  11.  a  draft  series  of  byelaws  as  to  the  erection  and  drainage  of 
buildings.  These  byelaws  are,  I  am  informed,  under  the  con- 
sideration of  the  Board. 

The  Infectious  Disease  (Notification)  Act,  1889,  was  adopted 
in  the  district  on  the  l»]th  December,  1889.  From  the  Medical 
Officer  of  Health  I  gathered  that  there  was  at  times  a  want  of 
promptness  in  sending  in  notifications  to  him. 

The  Infectious  Disease  (Prevention)  Act,  1890,  was  adopted 
in  the  district  on  the  11th  December,  1891.  Part  III.  of  the 
Public  Health  Acts  Amendment  Act,  1890,  has  also  been 
adopted,  but  no  byelaws  have  thus  far  been  framed  under  that 
Act.  From  the  journal  of  the  Inspector  of  Nuisances  for  No.  1 
Division  it  appears  that  on  two  occasions  in  1897  action  was 
taken  under  the  Housin^j  of  the  Working  Classes  Act  with 
regard  to  dwellings  at  Bisley,  and  an  order  was  obtained  for 
the  thorough  renovation  of  the  premises. 

For  the  past  26  yectrs  Dr.  Thomas  Partridge,  of  Stroud,  has 
been  Medical  Officer  of  Health  for  the  district,  at  a  salary  of 
£130,  to  which  sum  it  had  been  raised  by  gradual  increments 
from  £70 ;  a  moiety  of  this  is  paid  by  the  County  Council.  He 
has  also  been  Medical  Oflicer  to  the  Joint  Hospital  Board  since 
its  formation.  These  two  oflBces  he  resigned  on  the  19th  Febru- 
ary of  the  present  year.  Since  its  formation  in  1894  he  has 
been  Medical  Officer  of  Health  to  the  Nailsworth  Urban  District, 
and  for  many  years  also  he  has  held  similar  office  in  Stroud 
Urban  District.  These  two  posts  he  still  retains,  but  he  in- 
formed me  that  he  felt  compelled  to  resign  his  work  in  the 
Rural  District  owing  to  age.  He  has  Ix'on  in  the  habit  of 
regularly  submitting  to  the  Council  of  the  Rural  District  his 
report  book,  which  he  has  indexed  for  the  various  parishes, 
and  he  has  generaWy  entered  in  it  the  action  taken  by  the 
Council  in  respect  of  matters  so  brought  to  their  notice,  but  not 
the  result  of  such  action.  He  also  keeps  a  number  of  private 
note  books  and  memoranda. 

The  Rural  District  is  divided  for  the  purpose  of  nuisance 
inspection  between  two  officers,  the  two  portions  being  known 
as  No.  1  and  No.  2  respectively.  The  Inspector  of  Nuisances 
for  No.  1  Division,  comprising  the  parishes  of  Bisley,  Chalford, 
Cranham,  Miserdine,  Painswick,  Pitchcombe,  Thrupp,  and 
Whiteshill,  is  Mr.  Albert  Bailey,  who  receives  a  salary  of  £65, 
of  which  a  moiety  is  repayable  from  county  funds. 

Mr.  Bailey  is  also  Inspector  of  Canal  Boats  in  respect  of  that 

{)ortion  of  the  canal  situated  in  No.  1  Division ;  this  office 
las  no  salary  attached  to  it.  He  is  also  School  Attendance 
Officer :  and  until  recentlv  he  was  Vaccination  Officer  for  No.  1 
District  of  the  Stroud  Union.  Mr.  Bailey  has  held  the  post  of 
Inspector  of  Nuisances  for  nearly  twenty  years  past.  Previous 
to  that  time  he  was  a  plumber,  and  the  practical  experience 
he  had  thus  acquired  stands  him  in  good  stead  in  his  present 
duties.  He  informs  me  that  Bisle}',  Chalford,  Thrupp,  Whites- 
hill,  and  Painswick  Parishes  are  visited  by  him  twice  a  week. 
The  outlying  parishes  of  Cranham  and  Miserdine  are,  gener- 
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ally  speaking,  visited  once  a  fortnight  unless  any  special  need 
arises. 

His  report  book  is  well  kept;  it  is  submitted  to  the  Rural 
District  Council  at  each  meeting,  is  initialled  by  the  chairman, 
and  the  nature  of  the  action  taken  upon  each  entry  is  duly 
recorded.  His  annual  report  is  printed  and  published  in  con- 
junction with  that  of  the  Medical  Officer  of  Health.  He  'lias 
not  failed,  year  by  year,  to  call  attention,  often  in  forcible 
terms,  to  the  needs  of  his  district,  such  as  the  want  of  public 
water  supply  and  of  proper  system  of  sewerage,  and  of  scavenging 
at  PainswicK  and  elsewhere. 

For  No.  2  Division,  comprising  the  parishes  of  Cainscross, 
Horsley,  King  Stanley,  Leonard  Stanley,  Minchinhampton, 
Bandwick,  Bodborough,  Stonehouse,  and  Woodchester,  the 
Insnector  of  Nuisances  is  Mr.  John  Hall,  who  was  appointed 
in  March,  1886.  He  receives  a  salarv  of  £50  (part  of  which 
is  repaid  from  county  funds),  and,  like  his  colleague,  carries 
out  gratuitously  the  duties  of  Inspector  of  Canal  Boats  for  his 
district.  He  is  also  Inspector  of  Nuisances  for  the  contiguous 
Urban  District  of  Nailsworth,  and  Vaccination  and  School 
Attendance  Officer  for  No.  2  District  of  the  Stroud  Union.  He 
informs  me  that  each  locality  in  his  district  is  visited  by  him 
at  least  once  a  month,  in  addition  to  special  visits  made  in 
response  to  communications  or  information  as  to  cases  of  noti- 
fiable disease. 

His  report  book  is  carefully  kept,  submitted  to  the  Council 
at  each  meeting,  and  the  action  tai^en  in  respect  of  each  entry 
duly  noted.  His  annual  reports  accompany  those  of  his  col- 
league. Previous  to  his  appointment  Mr.  Hall,  who  has  had 
a  practical  builder's  training,  was  Clerk  of  the  Works  to  the 
Gloucestershire  County  Authority,  and,  just  prior  to  his  election, 
acted  as  CUerk  of  the  Works  to  Stroud  Rural  Sanitary  Authority 
in  the  carrying  out  of  the  Stonehouse  sewerage. 

That  these  are  two  intelligent  and  capable  officers  there  can, 
I  think,  be  no  doubt ;  I  formed,  too,  the  conviction  that  they 
diligently  occupy  themselves  in  the  various  duties  confided  to 
them.  Having  regard  to  the  extremely  difficult  nature  of  the 
ground  and  the  distances  that  they  have  to  traverse,  the  salaries 
allowed  them,  after  many  years*  service,  cannot  be  considered 
other  than  small. 

Although  the  Rural  District  Council  appear  to  deal  pron^ptly 
with  minor  nuisances,  it  cannot  be  said — having  regard  to  the 
protracted  correspondence  hereinbefore  referre(f  to — ^that  they 
nave  hitherto  shown  alacrity  in  endeavouring  to  find  a  solution 
of  the  chronic  sanitary  difficulties  in  which  some  portions  of 
their  district  are  involved. 

The  admittedly  defective  water  supply  of  the  township  of 
Painswick  has  been  under  the  consideration  of  the  Rural 
Sanitary  Authority  and  District  Council  ever  since  1884.  On 
the  16tn  of  June,  1887,  an  inquiry  was  held  by  Mr.  Codrington, 
one  of  the  Board's  En«rineering  Inspectors,  with  reference  to 
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an  application  to  borrow  £1,000  for  the  purpose  of  bringing 
a  supply  into  the  town  from  the  Cherry  Spring,  IJ  miles  distant. 
Riparian  owners  and  the  Stroud  Water  Company  objected,  and 
the  Board's  sanction  was  not  granted,  having  regard  to  the  fact 
that  at  that  time  the  Stroud  AVater  Company  professed  them- 
selves ready  to  give  a  supply  to  tlie  place  on  the  statutory  terms. 
The  Rural  Sanitary  Authority,  however,  were  unable  to  obtain 
a  supply  from  the  Company,  though  not  until  November,  1892, 
did  the  Water  Company  finally  renounce  their  claim  upon  the 
place.  On  the  12th  April,  1899,  the  Rural  District  Council 
applied  for  the  constitution  of  a  special  drainage  district  at 
Painswick,  but  the  proposal  not  being  satisfactory  to  the  Board, 
a  fresh  scheme  for  sewerage  and  water  supply  was  brought 
forward  last  December  and  is  now  under  consideration. 

It  is  imperative  that  by  some  means  or  other  the  urgently 
needed  water  supply  be  afforded  to  this  locality. 

The  district  is  still  unprovided  with  hospital  accommodation 
adequate  for  the  reception  of  cases  of  infectious  disease,  although 
the  need  of  such  an  hospital  has  been  repeatedly  pointed  out 
by  the  Medical  Officer  of  Health,  and  has  been  emphasized  by 
outbreaks  of  infectious  disease,  the  extension  of  which  might 
have  been  prevented  had  suitable  hospital  accommodation  been 
available.  In  the  year  1894,  a  joint  authority,  called  the  Stroud 
Hospital  Boa'rd,  was  formed  under  a  Provisional  Order,  and  this 
joint  board  is  at  present  constituted  as  follows :  Three  members, 
besides  the  chairman,  from  the  Strbud  Rural  District  Council; 
four  members  from  the  Stroud  Frban  District  Council,  includ- 
ing the  chairman  of  tliat  body  as  ex  officio :  two  members  from 
the  Nailsworth  Urban  District  Council,  including  the  chairman 
of  that  body  as  ex  officio.  The  meetings  of  this  Board  are  held 
when  required.  On  the  10th  of  April,  189G,  an  inquiry  was 
held  by  the  late  Dr.  Barry  into  an  application  by  the  Stroud 
Joint  Hospital  Board,  for  sanction  to  borrow  £2,000  for  the 
purchase  of  a  site  known  as  "  The  Achers,"  situate  beside 
the  main  road  from  Stroiid  to  Xailsworth.  This  site  was  re- 
ported unsuitable  by  Dr.  Barry,  and  the  Board  declined  to 
sanction  the  application. 

Since  that  time^  I  am  infomied  by  the  Clerk,  the  Joint 
Hospital  Bbard  have  considered  four  different  sites  for  the 
erection  of  the  hospital,  and  three  of  these  have  been,  for  one 
reason  or  another,  abandoned.  They  have  now  unanimously 
selected  a  site  in  the  parish  of  Cainscross,  but,  as  on  previous 
occasions,  so  now^  there  is  local  opposition,  and  the  Joint 
Hospital  Board  anticipate  that  they  will  have  to  obtain  com- 
pulsory powers  to  purchase.  It  appears,  indeed,  that  while  the 
necessity  for  an  hospital  is  daily  becoming  more  urgent,  each 
parish  opposes  the  establishment  of  the  institution  within  its 
borders.  The  feeling  upon  this  subject  is  exceedingly  strong 
in  the  vicinity  of  Stroud. 

In  1896  the  Joint  Hospital  Board  erected  a  temporary  iron 
building,  at  a  cost  of  £6-57  11.9.,  for  the  reception  of  small-pox 
cases  at  Stancombe,  in  the  parish  of  Bisley.  No  loan  was  ap- 
plied for.     It  consists  of  two  wards,  in  which   12  patients  can 
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NAILSWORTH    URBAN     DISTRICT. 

A. — Topographical  and  General. 

The  Nailsworth  Urban  District  has  existed  as  an  independent 
Sanitary  Area  since  November  10th,  1894,  when  by  an  Order 
of  the  Board  the  parish  of  Nailsworth,  formerly  part  of  ihe 
Rural  Sanitary  District  of  Stroud,  became  an  Urban  District. 
It  is  bounded  on  the  north  and  south  by  the  Stroud  Rural 
District ;  on  the  east  by  the  Tetbury  Rural  District,  and  on  the 
west  by  the  Rural  District  of  Dursley.  It  is  about  2i  miles 
long  and  of  an  average  \^'idth  of  a  mile.  Its  area  is  a  little 
over  1,G22  acres.  Its  estimated  population  is  3,200 ;  the  number 
of  inhabited  houses  is  said  to  be  761.  Near  the  centre  of  the 
district  is  situated  the  little  market  town  of  Nailsworth  which 
lies  in  a  hollow  at  the  point  of  juncture  of  four  valleys.  From 
the  three  smallest  of  these  valleys  three  streamlets  descend  to 
meet  in  the  town,  and  flow  as  one  stream  in  a  northerly  direction 
along  the  fourth  valley,  which  may  be  hereinafter  referred  to 
as  the  Nailsworth  Valley — receiving  on  the  way  several  little 
tributaries — to  fall  into  the  River  Frome  at  Dudbridge,  in  the 
Stroud  Rural  District.  In  the  neighbourhood  of  the  town,  and 
closely  connected  with  it,  are  the  small  villages  or  hamlets  of 
Newmarket,  Forest  Green,  Watledge,  Harley  Wood,  and  part 
of  the  hamlet  of  Shortwood.  The  Town  of  Nailsworth  itself 
is,  I  am  informed,  slowly  but  steadily  growing.  The  district 
possesses  numerous  industries,  among  which  are  factories  of 
hosiery,  shoddy,  and  leather  board.  There  are  also  breweries, 
brass  foundries,  corn  mills,  a  large  bacon  factory,  and  borax 
works,  the  last  mentioned  lying  partly  in  Nailsworth  Urban 
and  partly  in  the  Stroud  Rural  District.  In  these  various 
factories  or  in  petty  trades  and  in  the  pursuit  of  agriculture  in 
various  forms  the  population  is  engaged. 

The  geological  formation  hereabouts  is  the  same  as  in  the 
Stroud  Rural  District.  The  Town  of  Nailsworth  rests  partly  on 
the  Clay  and  partly  on  the  Midford  or  Inferior  Oolite  sands. 


B. — General  Sanitary  Circumstances. 

Roads,  Dwelling Sy  and  House  Accomvwdation. — ^There  are  said 
to  be  about  14  miles  of  dedicated  roads  in  the  urban  district, 
and  they  are  generally  in  good  condition.  I  heard  of  no  un- 
dedicated  roads.  Practically  all  the  older  houses  are  of  stone, 
roofed  with  stone  tiles ;  such  houses  occur  irregularly  in  groups. 
In  addition  there  are  a  number  of  houses  built  of  brick  and 
mostly  placed  in  rows;  these  are  also  for  the  most  part  of 
sufficiently  solid  construction.  There  are  a  few  back-to-back 
houses  of  old  date ;  back-to-earth  houses  are  also  not  uncommon. 
In  the  town  of  Nailsworth  curtilages  are  frequently  scanty, 
nor  are  these  spaces  well  kept.  Paving  is  rarely  seen  in  back 
yards  or  round  the  hoxises;  where  existing^  it  is  of  a  faulty 
and  irregular  description.  With  few  exceptions  houses  seem  to 
be  provided  with  eave-spouting  of   some   sort,  though  it  ww 
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ireqnently  noticed  to  -be  defective.  Down-pipes  are  often  so 
arranpred  as  to  provide  a  supply  of  soft  water  collected  in  butts  ; 
lut  where  the  latter  have  been  removed,  the  water  is  allowed  to 
llow  upon  the  ground  beside  the  dwelling-house  and  to  soak 
into  the  foundations. 

In  the  outlying  portions  of  the  district  garden  ground  seems 
ior  the  most  paii:  sufficient ;  though  in  the  case  of  cottages 
situated  on  the  steep  slopes  and  with  a  water  supply  drawn  from 
sihallow  wpUs,  the  disposal  (»f  excreta  in  such  garden  gnmnd 
umlsto  be  carefuUv  watched. 

W(der  Supply. — The  only  public  water  service  in  the  district 
is  that  afforded  by  the  Stroucl  Water  Company  already  referred 
^0.  I  learn  that  148  houses  in  the  Town  of  Xailsworth  were, 
ai time  of  my  visit,  supplied  with  water  from  this  source. 

-is  regards  the  remainder  of  the  houses  in  the  district,  their 
'itabitants  obtain  water  from  wells  or  springs.     The  district, 
specially    on    the   south-west    side,    would    seem    to    contain 
abundant  natural   water  supplies,   for  a   great   portion   of  the 
J<*ar  at  any  rat-e ;  but  in  dry  seasons  there  is  said  to  be  some 
*^rcity.        In  some   instances,  too,   water   supplies,    reputedly 
Joundant  and  of  good  quality,  are  sitimted  upon  private  gnuinds. 
'n  the  hamlet  of  Newmarket,  for  instance,   nearly  all  the*  in- 
habitants have  to  obtain  their  supply  of  drinking  water  from 
the  premises  of  a  large  bacon  factory,  to  which  they  are  allowed 
*<^ce8s.     But  should  this  permission  be  withdrawn,  they  would, 
^'^  things  now  are,  be  compelled  to  fetch  water  from  the  bottom 
?f  a  steep  hill  nearly  one-third  of  a  mile  distant.     Meanwhile, 
'^  other  parts  of  the  area,  water  sufKcient  in  riiiantity  for  a  large 
I^rtion  of  the  district  is  flowing  away. 

At  Xewmarket  and  elsewhere  I  saw  wells  tlie  wat(*r  in  which 
^^  Avoided,  as  it  is  generally  reputed  to  be  bad. 

Xhere  is  a  drinking  fountain  in  the   town   supplied  fiom  a 

*P^ing  rising  in  the  fields  near  Springliill,    whence   the  water 

'r^     coLveyed    in   pipes.     It   is  said  to    have   .been  **  tested  "   by 

^^  Medical    Officer  of    Health  and    is     regarded    as  of    good 

'-i^lity. 

*^eireraf/e  and  Drainage. — There  is  no  regular  and  definite 
^^lem  of  sewerage  in  the  district.  In  the  town  of  Xailsworth, 
^*leed,  various  short  sections  of  so-called  "  sewers  *  exist,  but 
*^*^re  is  no  known  plan  of  them  as  far  as  I  could  ascertain. 
**^  older  **  sewers "  are,  judging  from  one  opened  in  my 
^■*;^5ence,  mere  rough  slab-stone  drains ;  those  more  recentlj^ 
^icl  are  said  to  be  glazed  and  socketed  pipes.  All  of  them 
^'I^pear  to  discharge  into  the  stream  flowing  through  the 
^•"'"^Ti,  nr  into  an  intervening  pond  known  as  Day's  Mill  Pond. 

^y  attention  was  especially  drawn  to  the  state  of  this  streani 

^*y  local  complaints.     At  the  time*  of  my  visit,  although  this  and 

\U  the  water-courses  in  the   district   were   in  flood,   the  banks 

k    *»^  the  urban  jmrtion   of  this  stream,  and   also  the  pond,  were 

^    \n  a  very  foul  condition.      In  the  pond  itself  (iUfintities  of  filth 
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were  seen,  and  excrement  was  distinctly  visible.  Certain  per- 
sons, compelled  to  pursue  their  avocations  hereabouts,  com- 
plained strongly  of  the  stench  emanating  from  it,  which,  ai 
times  in  the  summer,  they  alleged  was  such  as  to  cause  actual 
nausea.  In  their  course  to  the  stream  above  referred  to,  and 
which  may  be  regarded  as  the  main  sewer  of  the  district,  some 
of  the  so-called  **  sewers  "  pass  beneath  dwelling-houses.  At  one 
of  my  visits  a  householder  called  my  attention  to  an  instance  oi 
this.  He  had  himself  become  aware  of  it  owing  to  a  foul  smell 
rising  through  the  floor;  investigation  made  by  him  revealed 
a  rough  stone  public  drain  just  below  the  floor  of  his  "  living " 
room.  There  is  no  doubt  that  connection  to  these  old  drains 
of  an  increasing  number  of  water-closets  has  created  a  nuisanw 
which  is  likely  to  become  intolerable.  House  slops  from  all 
dwellings  near  the  streams  are  got  rid  of  by  passing  them  into 
water-courses  wherever  possible. 

Excrement  and  Refuse  Disposal. — Save  where  excreta  are  goi 
rid  of  by  means  of  tne  so-called  sewers  above  referred  to,  these 
matters  are  allowed  either  to  fall  from  privies  directly  into  the 
streams  or  the  privy  contents  are  disjMsed  of  upon  garden* 
and  agricultural  land.  The  first-named  method  of  disposal  iJ 
that  employed,  as  in  the  Stroud  Rural  District,  by  ripariai 
householders.  Privy  vaults,  which  are  very  numerous,  are  it 
some  instances  dry-oricked,  in  others  mere  excavations  in  th 
ground.  As  already  stated,  the  garden  ground  available  fo 
excrement  disposal  is  not  always  suitable  either  in  extent  o 
situation. 

The  Urban  District  Council  have  entered  into  a  contract  f( 
the  removal  of  house  refuse.  In  the  central  or  town  portic 
of  the  district  the  contractor  is  required  to  remove  refuse  c 
two  days  in  each  week  before  ten  o'clock  in  the  morning,  ai 
as  regards  that  p>ortion  of  the  rest  of  the  district  lying  with 
half-a-mile  of  Nailsworth  Church  before  noon.  Notwithstan 
ing  this  arrangement,  an  undue  quantity  of  house  refuse  w 
observed  lying  about  within  the  special  area  thus  dealt  with. 

In  the  outlying  parts  of  the  district  inhabitants  dispose 
house  refuse  by  casting  it  anywhere  they  can.     I  saw  no  ashp 
in  any  part  of  the  district. 

No  register  is  kept  of  Slaughter-Houses.  As  regards  the 
visited  by  me,  the  floors  were  irregular  and  defective,  allowii 
the  collection  and  soakage  of  blood-stained  liquid  between  t 
paving  stones  or  bricks.  In  two  cases  the  fasting-house  v 
not  screened  from  the  slaughtering-place.  The  aiTangement^  i 
the  disposal  of  blood  are  generally  unsatisfactory;  there  is 
doubt  that  blood,  filth,  and  refuse  of  all  kinds  from  these  plat 
reach  the  stream. 

Dairies,  Cowsheds,  and  Milkshops. — These  are  likewise  u 
registered.  Those  visited  by  me  have  need  of  supervision.  T 
keeping  of  clothes  and  articles  of  food  in  places  where  milk 
stored  should  be  prohibited,  and  care  should  be  taken  that  su 
places  are  properly  ventilated. 


^.  .\« 


I  beard  ci  mA>  L*ifnanan*  Zjitupmi—.^  ouji.\  jl  iikt  di^mrr.  iliv 
did  I  hear  id  ajlj  i:tJEr£n£B.-7«>h  -zauKHk  mr  i^  jl  tin  l^uru  !I  iii^iTi.?- 
of  Stroad  io  UL  iW  Yiwo.  if  3^alHn^nm«  uiiuaiir??  h^  nausAi 
by  ]»^kee|^u.  jul*!  i?"  "^  jufRixxuiTunirmf  oc  iummT>. 

«-CTC    I.TnK 

The  FrbuL  Dtsyciii:  ^"*miTL^  tz  ^ansfwrrzi.  cim^^B-  oc  ^tni« 
memberSy  vlLc^ie  si-mclsucy  ir**^  ihill  QXif»  i  2umni«  £:zai:u3r^i  ir 
ilirir  inimai  m^tKizix  ix  "^jtt  luiiinx  if  '^jr*'-  I  un.  jmiinueL 
tilt  the  fonovTox  «t3flLaLrT5i«f  iutt-  ~iH*fn.  sfnufniniE^L  ^Ejcv^c^^ 
ud  Works.  FisLASACi*.  ScHi!3Siil  _Lr*a  ILariiirxtr  uiiL  ^Eir^^surnir  unc 

mittee  under  iik«  Blisii  iOiL  I'^oz  "tlicrr'HL  -i.^^  IWI.      fuo-j^urn 
natters  ire  ctnlv  wz^jl  tj  ■;ii*  Sgerzikl  JLrf*  .~.fiiLaL.r::T**t  bul  m 


The  present  &r!i'fr;iul  I)*ii:nr:ln:  iLxst  if  !•£!     Ii  lii^  foefULl  ir*nL 


Ui  Ml  nrban  dinnct  <r«*ui*<£  r-.tt^  -jh-  ]iii*n  t^^  T'*a-r*. 


There  are  no  bv-eikw^  ▼iJfcnitTfe  n  !:.?•:•*  _l  -oit  Likztj!^  .  ii:c 
MF  there  any  regrtlaTL-^jL*  Jkf  r*«»r5*  ntriww  f.-Trf-ii**-:*,  ni  aLilJt- 
iliop*.  or  other  manirn. 


The  followinff  v«riT£ni5arT  A:*!*  .LkXi  "iiwn-  fci:»ji"rf*i  J.  "sl* 
di«triet:  The  lAfeciio^u  Diie-Jise  Xtciiii'jiiitca.  An-  ISS.*  iiLi 
tk Infectious  Diiea»  "PipeT*isiR5icx  An.  I*?>x  iKni  c:  ▼li.fi 
nmeinto  force  on  ihe  i»kh  A'arns::.  SS>: :  Pic-:*  H  1:1. i  CI 
of  the  Public  Health  A-:-rf  AzL-rniii-riL-  An,  .S.^!-  :.Lii.r-  ix:.: 
force  on  the  2-3rd  S^ptemiirr.  iir: 

The  Medical  OfEcer  c-i  Hrali  i*  Ht  IImi-jlj  Pir-nirf,  ^1: 
weires  asalanr  of  .£*2«j — Lili-:i  :•  ":»tlij:  rvziiTiV-r  ::•::-  xi^zt 
ninds.  The  other  o±ce«  Lrli  azjo  ^Ir  t-V  i:.|i^  it  m*  irr-V.f- 
man  have  already  been  re:rrrr»i  :o  in  "ilr  ;-:rv::- li  p.::ti.  1.  :-  '-- j 
report  dealing  with  Stroud  K:iril  l*:*':.::.  1:.^:^  ^l*.:  ^,'_\  \k 
found  recorded  similar  fact*  a.s  :o  ^'-r  Iz.^zr-.'o'  .:  Nu:>o -_.:>. 
Mr.  John  Hall.  whr»  for  h:5  5^rT:c*r*  ii:  :Li>  .::i:r:::  rt^:t:vr> 
a  salary  of  £12  10.*.  He  present*  ♦■:*  rvr-.n-lxA^  at  tich 
meeting  of  the  Urban  District  Councii.  and  tbr  various  ::eni> 
having  been  considered  by  the  Council,  are  initiallril  by  the 
cbirman. 

There  is  neither  isolation  hospital  nor  disinfecting  apparatus 
in  the  district.  As  regards  small-pox  the  Xailsworth  Vrbau 
District  has  a  share  in  the  Joint  Hospital  near  Stroud,  and 
*ill  have  a  share  in  a  hospital  for  iniectious  diseases  when 
such  shall  have  been  erected  by  the  Joint  Hospital  Board. 

The  action  of  the  Urban  District  Council  as  regards  miiuM* 
Auisances  is  on  the  wholo  fairly  prompt,  but  as  regards  tlu» 
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App.  A«No.iL  now  pressing  question  of  the  provision  of  a  sewerage  and  drain- 
age scheme  their  attitude  is  set  forth  in  the  following  memo- 
randum, which  was  handed  to  me  as  expressing  their  views. 


On  tha  Qeneral 
Sanitary 
Oircumstanoes 
and  Adminis- 
tration of  the 
Stroud  Roral 
and  Nails- 
worth  Urban 
Districts ;  by 
Dr.  Mlvart. 


MEMORANDUM. 

Ubban  District  Council  op  Nailswobth. 

General  riew  of  the  Conneil  on  the  matter  of  Drainage^  J^e. 

That  the  amount  of  sewage  in  the  river  at  Nailsworth  is  so  small  in  proportion 
to  the  volume  of  water,  that  it  becomes  so  dispersed  and  disintegrated  before  it 
has  been  carried  any  distance  as  to  be  no  naisanoe  or  danger  to  any  persons  or 
properties  further  down  the  valley.  That  it  is  in  no  way  a  danger  to  the  health 
of  the  Nailsworth  Urban  District  as  the  scavenging  of  the  streams  and  ponds  is 
carefully  attended  to  every  year  by  the  Council  and  the  mill-owners.  Tlutt  until 
the  population  of  the  district  (about  3,200)  (rateable  value  £10,000)  has  con- 
siderably increased  there  will  be  no  immediate  necessity  for  any  genend 
sewerage  scheme,  and  that  until  the  Royal  Commission  on  Sewage  Disposal  (now 
sitting)  has  made  its  Report,  and  the  experimental  systems  of  drainage  at 
Gainscroes  and  Rodborough  have  been  tried,  it  is  impossible  to  decide  which 
particular  system  would  be  best  adapted  for  the  Nailsworth  District,  which  is  in 
many  respects  a  peculiar  one  in  general  configuration  and  position.  That  the 
the  Nailsworth  Urban  Council  have  the  question  of  byelaws  which  will  give 
them  increased  powers  in  dealing  with  pigstyes,  drains,  and  nuisanoeB  before 
them  for  consideration,  and  hope  to  formulate  such  byelaws  for  approval  of  the 
Local  Government  Board  shortly. 

(Signed)        A.  E.  SMITH, 

Clerk. 


General  Eemarks  ox  the  Pollution  of  Streams  in 

BOTH  Districts. 

From  the  foregoing  remarks,  and  from  an  examination  of 
the  accompanying  map,  it  will  be  apparent  that  the  Briiral 
District  of  Stroud  and  the  Urban  District  of  Nailsworth  are 
of  a  very  hilly  nature,  and  that  the  bottoms  of  the  valleys 
are  occupied  by  streams,  tributaries  of  the  River  Frome  which, 
rising  at  Climperwell  in  the  parish  of  Brimpsfield,  flows  down 
the  Chalford  Valley  across  the  Stroud  Rural  District  and  falls 
into  the  Severn  at  Framilode.  Formerly  the  Frome  abounded 
in  trout  and  other  fish,  and  trout  are  still  found  above  Brims- 
combe,  but  from  that  point  downwards  fish  have,  I  am  informed, 
totally  disappeared. 

The  contamination  of  those  streams,  especially  the  Frome,  is 
derived  from  two  sources,  viz.,  first,  the  refuse  chemical  matters 
from  the  factories  on  the  banks,  and  secondly,  the  sewage  matters 
discharged  into  them  from  a  large  number  of  privies  and  drains. 
Of  these  the  chemical  matters  are  by  far  the  more  prominent. 
Indeed,  speaking  generally,  they  are  in  such  large  quantity  as 
to  completely  obscure  the  presence  of  sewage  matter.  On  the 
various  occasions  when  I  saw  the  River  Frome  during  the  course 
of  my  inspection,  I  found  that  in  the  vicinity  of  Stroud  its 
waters  were  of  various  conspicuous  colours — deep  red,  blue, 
black,  or  yellow,  according  to  the  nature  of  the  dye  .refuse, 
potassium  bichromate,  alizarine,  or  such  like,  discharged  from 
the  factories  near  by.  Vitriol  also,  as  well  as  the  sulphates  of 
iron  and  copper,  get  access  to  the  stream.     At  every  factory  or 
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"works"  which  I  viuted  in  the  neighbourhood  I  found,  without 
eiceDtion,  that  the  privies  intended  for  the  use  of  the  work- 
people were  placed  oyer  the  streams.  The  great  number  of  sewer 
and  drain  pipes  which  discharge  into  the  river  have  already 
been  mentioned.  Having  regard  to  these  facts,  the  rivers  and 
watercourses  of  the  two  districts  of  Nailsworth  and  Stroud  may 
be  regarded  as,  in  the  present  arrangement  of  things,  the 
common  sewers  of  the  district.  The  arrangement  for  cleansing 
(locally  known  as  **  mudding ")  the  beds  of  the  two  principsJ 
streams  in  these  districts,  viz.,  the  River  Frome  and  its  Nails- 
worth  tributary,  require  a  passing  reference.  In  both  districts 
(he  streams  are  cleansed  or  "  mudded  "  annually,  and  that  in 
rommer;  but  while  in  the  Urban  District  of  iNailsworth  this 
mudding  "  is  said  to  be  carried  out  at  the  expense  and  under 
the  direction  of  the  District  Council,  by  arrangement  with  the 
Bull-owners,  in  the  Rural  District  of  Stroud  the  operation 
is  said  to  be  performed  by  the  mill-owners'  own  agency  and  at 
their  own  cost. 

In  both  districts  the  method  of  cleansing  appears  to  be  the 
same.  The  work  is  begun  at  the  mill  situated  highest  up  along 
the  stream.  Each  mill-owner  in  turn  then  cleanses  the  portion 
of  the  stream  between  his  mill  and  that  next  below.  The  filth 
ietached  from  the  banks  is  not  removed  from  the  stream  bed, 
hut  is  merely  loosened  and  allowed  to  be  carried  down  by  the 
stream. 

In  the  course  of  this  operation  great  nuisance  is  created, 
for  there  can  be  no  doubt  that  both  the  streams  in  the  Chalford 
and  the  Xailsworth  Valleys  are  in  a  very  foul  condition.  From 
a  residential  point  of  view  this  must  be  decidedly  detrimental 
to  both  districts,  and  if  allowed  to  continue,  a  diminution  in 
thcTalue  of  property  is  to  be  feared.  I  found  that  mill-owners, 
while  admitting  the  foul  state  of  the  streams  and  the  cause 
thereof,  maintained  that,  if  they  were  debarred  from  discharging 
their  trade  refuse  into  the  water  courses  and  were  compelled  to 
provide  themselves  with  special  drainage,  the  closure  of  their 
mills  would  be  inevitable. 


AFP.  A,  No.  IL 

On  the  Oenerftl 
Sanitary 
Circumstaooea 
and  Adminis« 
trasion  of  the 
Stroud  Rural 
and  Naili- 
worth  Urban 
Districts ;  by 
Dr.  Mivart. 


Conclusion. 

The  Nailsworth  Urban  District  Council  would  appear  desirous 
of  undertaking  as  little  sanitary  work  as  possible.  The  Council 
should  not  seek  to  shirk  their  responsibility  as  regards  the  sewer- 
Age  and  drainage  of  the  town  of  Nailsworth,  such  responsibility 
heing  the  more  evident  since  the  surrounding  Rural  District  of 
Stroud  has  already  given  proof  of  its  good  intentions  as  regards 
*  like  necessity.  Meanwhile  Nailsworth  would  do  well  to  adopt 
^thout  delay  a  code  of  byelaws,  and  to  this  end  the  Council 
should  study  the  Board's  model  series. 


mt 
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11.  [Copy.] 

leral  Wiokwar,  Glonoestershire, 

24th  Bfarch,  1898. 
J55J"   P.  Graham  Ansell,  P.O.8., 
ihe  Analytical  Chemist  and  Eleotrioal  Engineer. 

'•^     The  Secretary, 

>ixi  The  Stroud  Water  Go ,  Strond,  Gloacestershire, 

by 

t*  Dear  Sir, — I  have  made  a  very  careful  and  full  analysis  of  the  sample  of 

water  you  handed  me  from  your  mains  on  the  16th  instant,  and  find  it  a  very 
pure,  wholesome  water,  admirably  suited  for  all  domestic  purposes. 

It  oontains  only  *01  part  per  million  of  free  ammonia,  and  only  "Oi  part  of 
albuminoid  ammom'a.  The  chlorine  is  only  '98  grain  per  gallon.  The  total 
mineral  matter  is  6*3  grains  per  gallon,  and  consists  of  carbonate  of  lime, 
2*1  grains ;  s^phate  of  magnesia,  2*6  grains ;  and  chloride  of  sodium,  1'6  grain. 
These  figrores  are  all  very  low  and  therefore  satisfactory.  There  is  not  a  traoe  of 
any  poisonous  metal  such  as  lead  or  copper.  I  found  no  bacteria,  animalouls,  or 
spores  of  any  kind,  and  the  water  must  be  pronounced  quite  free  from  all 
suspicion  of  sewage  or  other  oontamination. 

The  temporary  hardness  of  this  water  is  so  low  that  it  is  all  but  non-eodstent, 
and  compares  most  favourably  with  that  supplied  by  other  companies.  It  would 
be  a  very  excellent  water  for  steam  boilers  as  it  would  require  so  very  little 
softening,  and,  besides  the  small  amount  of  carbonate  of  lime,  there  is  no  other 
salt  likely  to  give  any  trouble. 

I  am,  dear  Sir, 

Yours  very  faithfully, 

(Signed)        F.  GRAHAM  ANSELL. 

P.S. — ^The  temporary  soap  hardness  is       21 

„    permanent   „  „  ...        ...        ...        3*8 

Total  hardness        5*4 


F.G.  A. 


[Copy.] 

City  and  County  Laboratory, 

Belmont,  Brunswick  Road,  Gloucester, 
April  13th,  1898. 

Sample  of  water  received  from  G.  P.  Milnes,  Esq.,  Surveyor,  on  behalf  of 
Stroud  Urban  District  Council,  per  G.W.B.,  April  6th,  1878  :— 

Parts  per  100,000. 

Total  solid  matter  20 

Combined  chlorine  2 

^  luraiieo       .«•         ••*         •••         •••         ...         ••.         •••         a.db6uw. 

Mineral  ammonia *002 

Organic      '002 

Oxygen  required  for  combustion  of  organic  matter...  *0ll 

Hardness,  permanent      2*72  degrees. 

,,        temporary        ...        ...        ...        2*56        „ 


Total 5-28        „ 

Micro-organisms,  15  per  cubic  centimetre,  all  harmless. 

The  water  to  which  the  above  analysis  refers  is  exceedingly  pure,  and  g^vcs  no 
evidence  of  sewage  oi  ether  pollution. 

(Signed)        GEORGE  EMBREY,  F.C.8., 

Public  An/tlygf. 
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No.  12. 


Rkpobt  upon  Epidemic  Entbbic  Fbybb  in  Nuhbaton  and  App.A^an 
Chilvbbs    Ck)TON    Urban    District;    by    Dr-   R,   W.  onepMemic 

enteric  f erer 


JOHSSTOOT.  .  ^'cm^ 


OotoaUrbaa 
IHflrk*t;b7 

On  September  7th,  1899,  the  Local  Government  Board  received  JJ;^^ 
information,  in  accordance  with  the  requirements  of  their  General 
Order,  from  Mr.  E.  Peacock,  Medical  Officer  of  Health  of  the 
Urbui  District  of  Nuneaton  and  Chilvers.Coton,  of  the  epidemic 
pKvalence  of  enteric  fever  in  the  district.  Reports  of  the  con- 
tmaaiiee  of  this  disease  were  received  from  the  same  source  on 
September  2Skd^  October  18th^  and  November  13th  of  1899. 

In  view  of  these  reports  I  received  instructions  from  the  Local 
GoTmiment  Board  to  make  inquiry  into  the  circumstances  attend- 
rs%  the  outbreak,  and  I  accordingly  vimted  the  locality  in 
Jniary,  1900,  and  subsequently. 

Brie/  Description  of  the  Urban  District. 

The  district  has  an  area  of  10,598  acres.  It  is  bounded  on  the 
north  by  the  Atherstone  Rural  and  the  Nuneaton  Rural  Districts, 
on  the  east  by  the  Hinckley  Rural  and  Urban  Districts,  on  the 
8011th  by  the  Bulkington  Urban  and  the  Foleahill  Rural  Districts, 
Mid  on  the  west  by  the  Nuneaton  Rural  District. 

The  river  Anker,  which  is  here  little  more  than  a  brook,  run* 
k  a  circuitous  route  in  a  north-wester! y  direction  through  the 
north-east  corner  of  the  district.  Shortly  after  traversing  the 
town  of  Nuneaton  it  receives  the  effluent  from  the  urban  district 
*wage  works. 

The  main  line  of  the  London  and  North- Western  Railway 
Company,  here  running  north-west  and  sonth-east,  crosses  at 
Nuneaton  the  railway  connecting  Birmingham  and  Leicester, 
nmning  east  and  west.  The  town  is  also  connected  by  rail  with 
Coventrr  to  the  south-west  and  with  Burton  and  Coalville  to  the 
nortJi,  and  is  thus  a  considerable  railway  centre. 

The  country  is  gently  tmdulating,  but  rises  gradually  to  the 
north  and  west,  eventually  attaining  an  altitude  of  about  480  f^r*?t 
*J>ove  Ordnance  Datum,  or,  roughly,  200  feet  above  the  town  of 
Xnneaton.  Outside  the  town  and  its  environs  the  country  is 
ttainly  under  grass  and  is  very  sparsely  inhabited. 

Geologically,  the  whole  district  is  on  Red  Marl. 

At  the  census  of  1891  the  population  was  15,000,  and  the  popu- 
lation, locally  estimated  to  the  middle  of  1899,  was  H^^M,  In 
December,  1899,  however,  a  census  of  the  whole  nrban  'liritn^'^t 
vaa  taken  by  means  of  the  school  atcendance  officers  and  the  rate 
coUectors,  in  connection  with  the  formation  of  a  school  boarrJ,arid 
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pp.A,No.ia.   the  population  was  then  returned  at  22,856.*    The  assessable 
value  is  £90,000. 

The  majority  of  the  inhabitants  belong  to  the  artisan  and 
working  class.  In  the  town  of  Nuneaton  hat  factories,  plash 
factories,  wool-scourers  and  fellmongers  employ  many  hands. 
Certain  of  these  industries  are  largely  carried  on  by  female 
labour.  In  the  more  rural  localities  many  persons  find  employ- 
ment in  quarries,  coal  mines,  and  in  brick  and  tile  works. 


a  epidemio 
teric  fever 
NaoeatoD 
Id  Chilvere 
)ton  Urban 
[strict:  by 
r.R.  W. 

luntoiMb 


Sanitary  Conditions. 

Streets  and  Dwellings. — ^The  streets  throughout  the  district  are 
macadamised,  and  the  roadways,  as  a  rule,  are  in  satisfactory  con- 
dition. Portions  of  the  town  footways  have  been  flagged  by  the 
Urban  District  Council  within  the  last  few  years,  but  ^ere  is  still 
room  for  improvement  in  this  respect. 

There  is  in  the  town  a  good  deal  of  overcrowding  of  buildings 
upon  area,  notably  in  the  courts  behind  the  houses  on  both  sides 
of  Abbey  Street.  The  courts  are  reached  from  the  main  street  by 
narrow  passages,  generally  inaccessible  to  carts,  and  consist  of  a 
number  of  closely-packed  dwellings,  many  of  which  are  not  well 
fitted  for  habitation.  Few  of  these  dwellings  have  either  sinks  or 
wash-houses,  the  windows  generally  are  not  constructed  to  open, 
the  walls  are  often  damp  and  dirty,  the  roofs  defective,  and  the 
ceilings  dilapidated  ;  garden  space  is  absent  or  deficient.  Abbey 
Street  will  be  referred  to  later  in  connection  with  the  outbreak  of 
enteric  fever ;  but  it  must  not  be  supposed  that  these  courts  exist 
only  ofE  Abbey  Street.  They  are  found  throughout  the  urban 
part  of  the  district,  though  nowhere,  perhaps,  with  so  many  and 
BO  conspicuous  defects.  The  older  dwellings  throughout*  the 
district  suffer,  with  few  exceptions,  from  damp.  They  are 
without  damp-proof  courses  ;  eave-spouting  and  down-spouting 
are  frequently  defective,  and  the  roofs  sometimes  admit  rain. 
These  defective  properties  are  often  owned  separately  by  small 
freeholders  who  are  unwilling  to  undertake  the  necessary  repairs. 
Yards  are  generally  paved  with  uncemented  brick  or  with  cobbles, 
but  in  some  instances  they  are  unpaved. 

Excrement  and  refuse  disposal, — House  refuse  and  excrement 
are  generally  disposed  of  by  means  of  midden  privies.  In  some 
cases  water-closet 6  have  been  erected,  but  the  majority  of  the 
inhabitants  depend  upon  the  midden  privy,  which  is  still  erected 
in  connection  with  new  buildings,  even  where  sewers  are  avail- 
able. The  receptacles  of  privy  middens  ai*e  not  always  protected 
from  the  rain,  and  are  often  nunk  several  feet  below  the  surround- 
ing ground  level.  During  my  inspection  their  contents  were 
generally  found  to  be  moist  and  offensive.  They  are  built  usually 
of  brick  and  mortar,  and  are  sometimes  of  considerable  cubic 


^  I  have  reason  to  believe  that  this  local  censns  is  accurate,  and  accordingly 
the  tables  dealing  with  estimated  populations  between  tiie  years  1891-99  in  tibiii 
report  have  been  based  on  the  1891  census  figures  in  their  relation  to  the  figoxw 
of  the  local  census  of  1899. 
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apacity.*  These  middens,  when  f  ulJ,  are  emptied  by  the  urban  app.  a.  No.  12. 
Ustrict  council,  sometimes  not  more  of t«n  than  four  times  a  year,  on  epidemic 
Where  they  are  not  lined  with  impervious  material,  their  contents  enteric  fever 
aoak  into  and  pollute  the  surrounding  soil  ;  and  when  they  are  and  chUren 
ataaied,  as  is  often  the  case,  in  courts  inaccessible  to  carts,  the  Dtstric?' by 
process  of  emptying  them  causes  much  nuisance  to  the  inhabitants  5f^5:^^-_ 
in  the  vicinity. 

The  privy  or  water-closet  accommodation  is  not  in  all  cases 
ideqoate  for  the  number  of  persons  for  whom  it  is  provided. 

I  Slop  water  is  usually  disposed  of  by  emptying  it  into  gullies  at 
[  the  doors  of  the  houses,  whence  it  is  carried  to  the  sewers  by 
^nuns.  These  drains  are  often  untrapped,  old,  and  leaky,  so  that 
^  sunronnding  soil  becomes  polluted  with  organic  filth  or 
F^Bibly  with  specific  matter  contained  in  the  slop  water.  In 
•Mition,  a  drain  of  this  sort  not  unf  requently  passes  close  to  the 
>pQth  of  a  well  serving  one  or  more  groups  of  houses,  sometimes 
'ithin  a  foot  or  less.  There  is  little  doubt  that  to  this  cause  may  be 
■ttributed  the  organic  pollution  of  many  wells,  to  which  reference 
^  be  made  when  the  subject  of  water  supply  comes  to  be  con- 
■te«d.  Cesspools  are  in  use  in  the  more  rural  parts  of  the  dis- 
^  and  have  been  complained  of  as  causing  nuisance. 

Afl  regards  the  disposal  ol  night  soil,  considerable  difficulty  has 
•®  experienced  by  the  Council.  The  refuse  and  excrement  are 
*ted  to  tips,  and  removed  thence  for  manuring  farms.  The 
"nnersare  not  always  willing  to  take  the  material,  and  it  seems 
pwnble  that  more  active  measures  in  the  substitution  of  water 
*^8  for  privies  will  shortly  be  called  for,  if  only  on  the  ground 
^  economy. 

fc<T^  and  Seivage  disposal. — The  urban  portion  of  the  district 

•*8  sewered  about  30  years  ago.     No  plans  of  the  sewers  could  be 

P^uced,  and,  owing  to  the  height  of  the  ground  water,  at  the 

J"Deof  my  visit  inspection  was  difficult.     I  was  compelled  there- 

'^  to  rely  on  the  description  of  the  sewers  furnished  me  by 

*J^ Pickering,  the  Council's  Surveyor,  rather  than  on  personal 

•j'Sfrvation.     There  is  a  separate  system  for  surface  water  which 

discharges  direct  into  the  River  Anker.     The  sewers  proper  are 

f^erally  constructed  of  brick  or  of   glazed   earthenware  pipes 

toted  with  clay.     They  are  not  laid  in  straight  lines,  but  follow 

1*^ carve  of  the  road.     As  result,  the  risks  of    leakage  and  of 

Jwiction  are  much  increased  ;  while  the  inspection  of  sewers, 

"f  means  for  which  are  at  present  quite  inadequate,  is  rendered 

^  difficult.      A  considerable   number   of     ventilating  shafts 

'^^  recently  been  erected  in  connexion  with  the  sewers  through 

■e  efforts  of  the  Medical  Officer  of  Health. 

The  older  sewers  are  throughout  leaky.     By  way  of  leaks  they 
tin  the  soil  in  their  neighbourhood  and  hence,  even  in  moderate 
™b,  they  convey  large  quantities  of  storm- water  and  soil  water 


One  was  obeeired  of  a  capacity  of  about  150  cubic  feet,  partly  full  of  liquid 
^^oSeonre  filth,  unprotected  from  the  rain,  and  within  15  feet  of  the  doors  and 
*«wi  of  a  dwellii^. 
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app.  a«  Ka  U  to  the  ontf all  works.      Occasionally  sewage  escapes 
On  eputeife      sewers  into  the  streets  after  heavy  rainfall. 

MtdSSfw  "^^  sewerage  system  discharges  at  the  Councirs  sewa 
Ooton  uriMn  where  the  sewage  is  pumped  and  then  treated  partly  by 
0^^^!^^^  bacterial  filter  beds  and  partly  by  the  alamino-ferric  pi 
JohnsioMk        eflQuent  in  each  instance  ultimately  discharging  into 

Anker.  In  summer,  when  the  river  runs  almost  dry,  coi 
nuisance  is  caused  by  secondary  decomposition  of  the 
On  the  other  hand,  when  the  river  is  running  full,  the  e 
outfall  sewer  is  submerged,  and  river  water  reaches  the 
well.  Pumping  has  usually  to  be  stopped  on  this  accou] 
twice  a  year  :  the  sewers  then  become  waterlogged  unt 
of  7  or  8  ft.  is  attained  at  the  outfoll,  when  their  conte 
to  discharge  direct  into  the  river. 

Water  supply  is  largely  from  shallow  welJs,  thoug 
years  many  houses  have  been  supplied  from  the  put 
supply  belonging  to  the  Council.    Water  is  found  thron 
town  of   Nuneaton  at  a  depth  of  from  4  to  10  feet  I 
surface.      Of    87    samples    of   water    from    various 
the  Urban  District,  which  were  recently  submitted  to 
analysis  by  the  County   Analyst    (Dr.   Bostock    Hill) 
than  76  were  pronounced  unfit  for  drinking  purposes  oi 
of    organic   pollution.     Allusion  has  above    been    mad 
frequency  with  which  old  and  leaky  slop- water  drains  { 
to  the  mouths  of  wells.     In  addition  to  this  possible 
direct  pollution  of  well  water,  there  is  good  ground  for  s 
that  leaky  privy  pits  and  leaky  sewers  often  pollu  e  th 
water  in  their  vicinitj'.     In  this  way  particular  wells  oi 
a  series  of  wells  are  liable  to  be  deleteriously  affected. 


Public  Water  Service. 

The  public  water  service  belongs  to  the  Urban  District 
and  is  derived  from  four  sources  which  on  the  average 
following  daily  volumes  respectively  : — 


1.  Robinson's  End,  Stockingford... 

2.  Tunnel  CoUierj' 

i9.  Midland  Quarry 


60,000  gallons  in 

30,000 

35,000 


4.  Stanley 'e  Boring... 


...  250,000 


>» 


>» 


1.  Stockingford  Wells  : — The  service  reservoir  for  tJ 
listrict  is  at  Robinson's  End,  Stockingford,  about  2^  m 

from  Nuneaton  Town,  and  465  feet  above  Ordnance 
The  reservoir  is  covered  in,  and  sand  filter  beds  are  in  < 
construction  in  connection  therewith.  At  the  time  of 
visit  (January,  1900)  they  were  expected  to  be  in  use 
few  days.  There  are  here  two  deep  wells,  112  feet  and 
in  depth  respectively,  from  which  water  is  raised  to  th< 
reservoir  by  means  of  steam  pumps. 

2.  The  Tunnel  Colliery  : — This  supply  is  obtained  fro 
bearing  strata,  which  are  traversed  by  the  colliery  si 
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(iepth  of  480  feet.  The  shaft  is  sheathed  vitfa  iron  where  it  app.  a,  So 
^HerceB  these  etrata,  thoB  excluding  the  water,  which  is  raised  by  q„  ,„i^[^ 
steam  pamp  to  the  service  reeerroir  at  Robinson 'b  End,  about  a  f°^°ifJ| 
mile  to  the  east.  Mid  cbui-ei 

3.  The  Midland  Qoury  : — This  is  on  the  ontskirts  of  the  town  dmhc*  ;  b 
of  Noneaton,  and  the  wat«r  obtained  from  it  ia  primarily  for  the  p-  °  " 
nse  of  the  Midland  Railway  Company.  By  arrangement,  spare 
nter  not  needed  by  the  Company  li^  been  pumped  int«  the 
town  mains.  As,  however,  this  necessitated  pnmping  against 
a  preRsnre  of  200  feet,  it  has  now  been  discontinued  and  spare 
water  diverted  into  the  canal.  The  connection  with  the  town 
mains,  however,  still  exists,  and  as  this  quarry  sapply  appeared 
liable  to  contamination  from  workmen  and  otherwise,  particular 
inqniry  was  made  as  to  ita  nse  in  the  town.  I  was,  however, 
informed  by  the  engine  driver  in  charge  of  the  cocks  controlling 
Ok  connection  that  for  two  years  past  no  water  from  this  source 
bad  reached  the  town  mains. 

i.  Stanley's  Boring  or  Whittleford  pumping  station  : — This  is 
about  two  miles  west  of  the  town  and  about  a  mile  north-east  of 
Robinson's  End.  The  boring  was  originally  made  for  coal  mining 
parposes ;  bnt  at  a  depta  of  360  feet  water  was  struck  in  such 
qnantities  tliat  the  sliaft  was  abandoned.  The  water  is  now 
raised  to  the  service  reservoir  by  steam  pumps,  and  the  supply  is 
pnctically  unlimited,  no  amount  of  pumping  hitherto  practised 
having  made  any  appreciable  difference  in  the  water  level.  It  is 
intended  in  futnre  that  this  supply,  together  with  that  from  the 
Tunnel  Colliery  shall  alone  be  used,  tlie  Rtockingford  supply 
being  discarded  for  economic  reasons. 

The  following  table  shows  some  of  the  most  recent  chemical 
analyses  of  the  public  water  supply  by  Dr.  Bostock  Hill.  The 
tesnlis  are  expresssed  in  parts  per  100,000  : — 


in.  the  BUpernataat  fluid  cle&r 
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ATT.  A,  XoL  U. 


Oa 


iaXi 
aad  Chill 
Cocoa  Urlna 
Diotiiet :  bj 
l>r.]LW. 


It  will  be  seen  that  the  analyst  reporting  on  the  samples  refers 
to  turbidity  and  yellow  deposit  doe  principally  to  oxide  of  iron. 
Unfortunately  for  the  poptilarity  and  the  more  general  nse  of 
water  from  the  pnblic  mains,  owing  to  its  colour  strong  prejudice 
exists  against  using  it  for  drinking  purposes.  At  the  time  of  my 
Tisit,  samples  of  tap  water  taken  for  me  were  perfectly  clear  ; 
but  I  was  informed  thai  at  times  it  ran  yellow  to  opacity. 
Doubtless  the  filter  beds  will  bring  about  marked  improvement 
in  these  respects. 


SoxB  Mortality  Statistics. 

Table  1. — Showing  per  1,000  of  the  estimated  population,  the 
death-rate  from  all  causes,  the  infantile  death-rate,  the  death- 
rare  from  DIARRHCBA  and  DYSRNTERT,  and  the  death-rate 
from  KXTBRIC  FBTER  in  the  NUNBATON  and  Chilvebs 
CJOTOX  Urban  Distbict  during  the  years  1891-1899  in- 
clusive, with  the  corresponding  figures  for  £ngland  and 
Walbs  during  the  same  year. 

Death-rate  Infantile      :  J^lw;  ^^  j     Death-rate 

perUOOOfrom       death-rate     t  REillJLr^S     £er UOO froni 

^«a9e.L       per  UOWbom.  I     nJjJSS^    finteric Fever. 


Year. 

• 

Bstimated 

population  of 

Urban  District. 

Urban 
DlNtrlct 

and 
WaloN. 

Urban 
Dliitrlct. 

ill! 

Urban 
DiHtrlct, 

England 

and 

Wales. 

Urban 
District. 

England 

and 

Wales. 

1891 

1537 

18^ 

25^2 

134 

149 

•196 

-469 

•588 

1 

•168 

1892 

W»^ 

17-9 

19t» 

167 

148 

■248 

•506 

•310 

•137 

1893 

16^012 

12-4 

19-2 

171 

159 

1-242 

•954 

•118 

■229 

18»l 

17.783 

16-2 

16-6 

129 

i    m 

•450 

•350 

•168 

•159 

1895 

18,698 

18*5 

18-7 

161 

161 

•428 

•874 

•428 

•176 

1896 

19.661 

16^ 

171 

143 

148 

•662 

•546 

•303 

•166 

1897 

20.673 

17-8 

17-4 

lai 

'      156 

1-598 

•840 

•145 

•156 

1898 

21,737 

19-9 

17-6 

191 

;      160 

1-613 

•923 

•368 

•182 

1899 

22356 

17-09 

•18-3 

166 

!    '163 

1-137 

•-98 

•700 

t 

*  From  Begistrar  Qenerars  quarterly  return  (4th  quarter), 
t  Figures  not  yet  available. 

The  death-rate  from  all  causes  has  generally  been  below  that 
of  England  and  Wales,  but  shows  a  tendency  to  rise  in  later  years. 
In  the  years  1893,  1897,  and  1898  the  infantile  death-rate  was 
high.     This  was  no  doubt  due  to  infantile  diarrhoea. 


Enteric  Fever. 

Enteric  Fever  in  Nuneaton  and  Chilvers  Coton  Urban  District 
prior  to  1899. — During  the  years  for  which  the  figures  are 
available  for  comparison,  in  only  two  years,  1893  and  1897,  was 
the  enteric  fever  death-rate  of  the  Urban  District  below  that  of 
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England  and  Wales.     In  each  of  the  other  years  the  rate  was  App.A^MaU 

higher,  and  in  some  cases  considerably  so.     It  woald  appear  that 

since  1891,  when  the  disease  approached  epidemic  proportions, 

enteric  fever  has  been  endemic  in  Nuneaton  and  Chilvers  Coton 

Urban  District,  although  previous  to  1891  there  does  not  seem  to 

hare  been  any  exceptional  enteric  fever  mortality  so  far  as  may 

be  judged  from  the  figures  of  the  following  short  table  : — 


Oa  epidemic 
enteric  fever 
in  Nuneftton 
and  Chilvers 
Coton  Urban 
District :  by 
Dr.  R  W. 
Johnstone. 


Table  II. — Showing  the  mean  death-rate  from  enteric  fever 
per  1,000  persons  living  in  NUWRATON  REGISTRATION* 
District  and  in  England  and  Wales  during  successive 
10-year  periods. 


Mean  Population 

in  Noneafccm 

Registratioa^ 

Distriot. 

1 

Death-rate  per  1,000  from 
Enteric  Fever. 

Period  of  10  yean. 

Nnneaton 

R^nstration 

Distriot. 

England  and 
Wales. 

WTl-«0     

''^^"•v            •••                     •••                       ••■ 

13,067 
15,563 

•37 
•20 

•32 
•20 

*  Noneston  Registration  District  indodes  the  Urban  District  of  Nuneaton  and  Chilvers 

won 


From  the  next  Table  it  will  be  seen  that  previous  to  1899  the 
enteric  fever  attack  rate  of  1891  was  the  most  severe,  though 
^  fever  death-rate  of  that  year  was  less  than  in  1899. 


e 


Table  III. — Showing  year  by  year  for  the  period  1891-99  ih 
uumber  of  notifications  of  ENTERIC  fever,  and  the  enteric 
?EVER  attack  rate  per  1,000  persons  living  in  the  Urban 
District  of  Nuneaton  and  Chilvers  Coton  ;  with  the 
number  of  deaths,  and  the  death-rate  yearly  from  the  same 
cauge. 

I  Enteric  Fever. 


Year. 


Estimated 
PopaUtion,    .     j.^^.g 

cations. 


1^1 
l«f97 


•  •• 

•  •• 

•  •• 

•  •• 

•  •• 

•  *• 

•  •• 

•  •• 


15,297 

82 

16,084 

31 

16,912 

19 

17,783 

9 

18,698 

14 

19,661 

10 

20,673 

21 

21,737 

28 

22,856 

114 

Attack- 
rate  per 


r>-4 

1-9 

11 

0-5 
0*7 
0-5 


10 
1-3 
5-0 


Number 

of 
deaths. 


9 
5 
2 
3 
8 
4 
3 
8 
16 


Death- 
rate  per 
1,(XM>. 


•588 
•310 
•1J8 
•168 
•428 
•203 
•145 
•368 
•700 
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iw.  A,  Na  u        Enteric  Fever  in  NnnffUon  artd  Ckilvera  Cototi  Urban  IHatrict 
On  aptdmnio      during  1899. — During  the  year  c&aes  were  notified  as  follows  : — 


BudOhU'reri 
OotoD  Urban 
DlMfiotjbr 


ThOB  for  the  first  eeven  months  of  the  year  there  wae  no  marked 
prevalence  of  enteric  fever.  In  July  a  case  was  notified  from 
Abbey  Street  on  the  10th,  and  the  first  notification  in  Aiigast  was 
received  on  the  let. 

The  notifications  dnring  the  last  five  months  of  1899  week  by 
week  were  aa  foUowe  : — 


MW^ 


Week  eDdiug  AuRnst 

5             

2 

II 

19      z    z    z 

2 

Septembe 

2     z    z    z 

\)        

U 
11 

16           

n       

30            

15 

13 

October 

7            

14            

21            

28            

4             

18           Z        Z        Z 

25            

2 

5 

;; 

16             ■."          '."          Z. 

1 

~ 

2S            

30            

endii%  Deoember  30,  1S»9       

~ 

— 

22  weeks 

109 

83 
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Ihuing  the  course  of  my  inspection,  as  is  nsnal  in  similar  app.  a,  No.  it 
epidemics,  cases  were  heard  of  which  had  escaped  notification.        qh  epidemio 

enteric  fever 

There  does  not  appear  to  have  been  any  definite  sudden  ontbnrst  inNooMton 

of  €Dteric  feyer,  the  notifications  gradually  increasing  in  number  coton  Ur^ 

in  logust  to  attain  their  highest  in  September,  and  decreasing  ^^^^  ^ 

ftS^ain  in  October  and  November,  until  in  December  they  ceased.  Johnstone. 

Of  the  109  cases  which  were  notified  on  and  after  August  1st, 
3X  were  removed  to  the  isolation  hospital.  Turtle  Hill,  16  to  the 
Cottage  Hospital,  and  one  to  the  workhouse.  The  remainder  were 
treated  at  their  homes. 

The  age  distribution  of  114  cases  occurring  during  1899  was  as 

follows : — 


Table  VI. 


Age* 

0- 

5- 

lo- 

15- 

So- 

36 

and 
apwardB. 

Total. 

VfltiM   CMC*    of 
•teric  fever. 

2 

14 

ll 

49 

ls 

17 

114 

Olvhkh  were  fatal 

1 

2 

0 

7 

3 

4 

16 

The  principal  incidence,  it  will  be  seen,  was  upon  young  adults. 

bmlities   invaded.  —  In  two  localities   outside    the  town  of 

Suneaton  there   was   definite  aggregation  of  cases,  namely,  in 

ftiapel  End  and  in  Griff ;  but  the  bulk  of  the  cases  occurred  in 
tke  town  itself. 

Chapel  End  is  a  village  on  the  north-western  border  of  the 
irliaii  district,  the  larger  part  of  it  being  in  the  Atherstone  Rural 
Kstrict  where  it  is  nearly  continuous  with  Hartshill.  Six  cases 
^re  were  notified  to  the  Medical  Officer  of  Health  of  the 
>'mieaton  and  Chilvers  Coton  Urban  District  Council.  The  first 
^notified  was  on  October  7th,  a  workman  in  the  Tunnel 
^lliery;  two  other  cases  followed  on  October  11th  and  12th, 
joth  workmen  in  the  same  pit.  These,  with  other  cases  in  Chapel 
W,  are  to  be  regarded  as  part  of  an  outbreak  which  occurred  in 
Atherstone  Rural  District  during  August,  September  and  October, 

Eight  cases  were  notified  in  Griff  village  and  its  neighbourhood. 
^  is  on  the  southern  border  of  the  urban  district,  and  is 
J^tinuous  with  Colleycroft  in  the  Foleshill  Rural  District. 
^^  was  a  serious  outbreak  of  enteric  fever  in  Colleycroft  and 
Jfdworth  during  the  summer  of  1899,  and  the  Griff  cases  were 
'lu^ctly  connected  with  it. 

^uneaton  Town. — ^About  80  per  cent,  of  the  cases  of  fever 
^hich  occurred  in  1899  were  notified  from  the  town  of  Nuneaton 
^thin  an  area  bounded  on  the  south-eaist  by  the  London  and 
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North- Western  Railway  (Coventry  and  Nuneaton  branch),  on  the 
north  and  east  by  the  Midland  (Nuneaton  to  Birmingham) 
Railway,  and  on  the  west  by  the  Coventry  Canal.  The  cases 
notified  from  this  area,  which  I  will  term  the  "  infected  area," 
were  90  per  cent,  of  the  total  number  of  cases  notified  from 
Nuneaton  town  during  1899. 

The  infected  area,  which  embraces  some  2,562  houses,  stands 
on  comparatively  level  ground,  rising  slightly  towards  the  north  ; 
it  also  comprises  the  valley  of  the  Anker,  a  narrow  depression  not 
built  upon. 

Nearly  half  the  cases  which  occurred  in  the  infected  area  were 
notified  from  Abbey  Street,  a  wide  thoroughfare  bordered  on 
either  side  by  shops  and  small  dwelling-houses,  between  which 
narrow  passages  lead  into  squalid  courts. 


As  TO  THE  Cause  op  the  Fever. 


Inquiry  was  made  as  to  the  occupations  of  ^persons  attacked,  and 
in  most  cases  particulars  were  obtained.  The  only  instances, 
however,  in  which  a  number  of  persons  working  in  the  same 
place  were  attacked,  were  at  Griff  Colliery  and  at  the  Tunnel 
Colliery.  In  neither  instance  was  the  number  of  attacks  sufficiently 
large  to  enable  deductions  of  any  value  to  be  drawn,  and  in  both 
cases,  as  before  observed,  the  attacks* 'are  to  be  regarded  as 
connected  rather  with  the  outbreaks  of  enteric  fever  in  Foloshill 
and  Atherstone  Rural  Districts  than  with  that  under  discussion. 

As  to  milk  supply,  the  information  obtained  did  not  indicate 
exceptional  incidence  upon  persons  procuring  their  milk  from 
any  one  dairy  or  farm.  No  inquiry  as  to  other  articles  of  food 
was  deemed  necessary. 

The  question  as  to  the  relation  of  local  pollution  of  soil  to  the 
prevalence  of  enteric  fever  in  Nuneaton  during  1899  was  con- 
sidered in  some  detail.  Pollution  of  the  soil  existed  in  greater  or 
less  degree  throughout  the  inhabited  portion  of  the  urban  district, 
owing  principally  to  leaky  sewers,  Jeaky  privy  middens,  and  to 
slop  waters  thrown  into  defective  drains.  Opportunities  for 
specific  infection  of  polluted  soil  undoubtedly  have  occurred  with 
frequency  duriug  the  past  nine  years.  Now,  if  the  specific 
organism  of  enteric  fever  once  deposited  in  polluted  soil  can 
remain  dormant  there  until  aroused  to  activity  by  favouring 
conditions,  repeated  incidence  in  Nuneaton  of  fever  upon  some 
particular  house  or  group  of  houses  was  perhaps  to  be  expected, 
especially  in  places  where  exceptional  opportunity  for  specific 
infection  was  known  to  have  occurred.  Inquiry  as  to  the 
situation  of  invaded  houses  in  each  of  several  years  before  1899 
gave,  however,  no  indication  that  there  had  been  recurrence,  year 
after  year,  of  enteric  fever  in  any  particular  house  or  group  of 
houses.     But  when  inquiry  was  made  for  recurrence  of  cases  in 
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particalar  localities  during  the  epidemic  of  1899,  the  following  APP.ii,No.i2. 

facts  appeared  : — Five  cases  of  enteric  fever  were  notitied  in  the 

district  before  August  1st.    In  the  case  A  (February)  the  patient 

was  early  removed  to  hospital,  and  the  house  and  drains,  as  far  as 

could  be  seen,  were  in  good  condition.    In  the  remaining  four 

cases,  the  patients  were  nursed  at  home.   In  the  case  B  (February), 

there  was  a  hand-flushed  water  closet ;   the  house  and   drains, 

however,  were  in  good  repair.    In  case  C  (May)  the  house  was 

modem  and  the  drains  apparently  sound.     In  case  D  (May)  the 

house  was  old  and  in  poor  condition,  there  was  a  privy  midden 

but  no  defect  was  noted  in  the  drains.    In  case  E  (July  10th)  the 

house  was  in  very  bad  condition,  the  drain  untrapped  and  leaky, 

and  there  was  a  privy  midden  in  bad  condition.     The  first  three 

cases  were  not  followed  by  further  cases  in  their  vicinity ;  the 

fourth  case  was  followed  by  one  case,  in  November  in  the  house 

immediately  opposite  at  the  other  side   of  the    road.     Case  E 

occurred  in  Abbey  Street  in  July,  and  round  it,  as  centre,  within 

the  following  three  months,  were  grouped  upwards  of  30  cases. 

None  of    these    were  more  than  100  yards  distant,  and  they 

increased  in  number  as  the  common  centre  was  approached.    The 

first  case  to  occur  near  the  dwelling  of  case  E  was  notified  on 

August  2l8t,  in  a  house  immediately  adjoining,  and  it  was  followed 

later  by  four  other  cases  in  the  same  house.    The  next  was  in  a 

hoase  a  few  yards  further  away,  also  followed  later  by  a  secondary 

case  in  the  same  house. 

The  group  of  cases  thus  related  with  case  E  occurred  in  an  area 
in  which  during  1899  much  opportunity  for  specific  soil-pollution 
existed.  The  cases  were  in  an  overcrowded  poor  neighbourhood, 
where  the  drains  and  pavement  were  most  defective  and  where 
privy  middens  were  abundant  and  foul.  There  was  no  reason  as 
regards  these  cases  to  suspect  the  milk  supply,  food  supply,  or  public 
water  service.  Wells  were  closed  early  in  the  epidemic,  cases 
were  removed  to  hospital,  privies  were  cleansed,  drains  were 
tinkered  up,  yet  the  incidence  of  the  fever  in  this  locality 
continued  unabated  until  the  middle  of  October,  when  it  suddenly 
ceased. 

The  rainfall  was  low  in  July  and  August,  while  in  September 
it  was  unusually  heavy. 


Watbr  Supply  in  Relation  to  the  Outbreak. 


Out  of  a  total  of  2,562  houses  in  the  infected  area  1,712  were 
supplied  from  the  Urban  District  Council's  mains,  808  obtained 
their  water  from  wells,  and  the  remaining  42  had  both  sources 
available.  Of  2,520  houses  in  the  infected  area  68  per  cent,  had 
tap  water  only,  and  32  per  cent,  had  pump  water  only.  Of  69 
invaded  houses  in  the  same  area  35  had  tap  water  only,  31  had 
pump  water  only,  and  3  had  both.  Neglecting  the  last  3,  there 
were  66  invaded  houses,  of  which  53  per  cent,  had  tap  water  only, 
and  47  per  cent,  had  pump  water  only. 
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Tlie  iollo>wm|r  teMe  repfoaentB  the  proportionate  inciden< 


Tabu  YII. 


Supplied 

with  tap 

water  only. 

Supplied 
with  pump 
water  only. 

ai 
ac 

0«l  of  l<i»  kowcs  oi  Uw  mlwted  fticA 
0«i  of  lOO  miMdM  liDiMii'i  m  Ike  in- 

67- 
61- 

31- 
45- 

Tlieae  figures  af^  consislent  with  the  pump  water  in  the  i 
area  hariiig  been  concerned  in  some  degree  in  dissemint 
the  ferer.  The  chemical  analyses  of  well  water  (referred  t 
Wat^r  Supfdj)  sn]^pori  the  sospicion.  On  the  other  hand,  c 
condemnation  does  not  imply  more  than  the  poesibility  of 
infeclicm,  and  the  houses  supplied  with  well  water  only  ar 
as  a  whole,  the  houses  with  the  most  sanitary  defects,  ai 
the  greatest  liability  to  be  in  relation  with  polluted  soil. 
in  some  cases  where  a  single  pump  supplied  a  whole  court, 
of  the  pump  did  not  preTent  subsequent  invasion  of  house 
court. 

As  to  opportunities  of  pollution  of  particular  wells,  or 
ticular  series  of  wells,  I  made  some  inquiry  in  the  Abbe^ 
district.  Here  37  separate  well  waters  chemically  analys 
all  of  them  recently  been  pronounced  to  show  signs  of 
pollution.  There  was  some  difficulty  in  inspecting  the  int 
wells  owing  to  the  fact  that  all  the  wells  were  covered  in,  a 
of  the  inhabitants  would  permit  their  wells  to  be  opei 
examination.  However,  a  few  wells  were  opened,  and  a 
was  prepared  for  me  by  Mr.  Pickering,  the  Surveyor,  s 
their  water  levels  as  compared  with  the  level  of  sewers 
Abbey  Street  area.  As  far  as  can  be  judged  from  the  fe^ 
represented  in  the  section,  it  would  seem  that  the  water  h 
the  different  wells  of  this  area  correspond  one  with  anoth 
hence  it  is  not  impossible  that  specific  contamination  of  the 
water  hereabouts  might  influence  the  water  of  several 
Questions  arose,  indeed,  whether  considerable  local  pollu 
ground  water  might  not  have  occurred,  not  long  anteceden 
Abbey  Street  outbreak,  by  way  of  leakage  from  neigh  1 
sewers. 

At  the  date  of  Mr.  Pickering's  observations,  the  level 
water  in  the  wells  examined  stood  higher  than  that  of  th 
Abbey  Street  sewer.  At  my  visit  the  subsoil  water  was  un 
high,  the  weather  very  wet,  the  river  full,  some  of  the  surrc 
country  flooded,  and  pumping  at  the  sewage  works  arrestee 
to  influx  of  river  water  into  the  pumping  well.     No  record 
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movements  of  sabsoil  water. could  be  obtained,  nor  could  any  app.a,no.  12 
information  be  given  by  the  inhabitants  owing  to  their  wells  not  q^  epidemic 
being  open  to  observation;    nevertheless   I    found    reason    for  enteric fe^r 
suspecting  that  during  dry  weather  the  level  of  the  well-water  is  andCh^vera 
probably  now  and  again  lower  than  that  of  the  main  Abbey  Street  DiJ^ric?'^ 
sewer.    All  the  wells  examined  were  dry-stein ed  with  brick.    As  Dr.  r.  w. 
to  the  freedom  with  which  the  ground  water  was  likely  to  flow,  I  Jo*»'»*<>'»«' 
had  not  a  sufflciently  extensive  knowledge  of  the  character  of  the 
subsoil  to  judge  ;   but  given  leaky  sewers  and  leaky  privy  pits 
near  to  dry-steined  shallow  wells  sunk  in  a  sufficiently  pervious 
soil,  and  contamination  of  well-water  must  needs  follow.    If  this 
contamination  contained  the  specific  matter  of  enteric  fever,  an 
epidemic  prevalence  of  the  disease  would  be  especially  likely  in 
dry  weather,  when  lowering  of  well  levels  would  tend  to  produce 
an  inflow  of  water  polluted  by  leakage  from  the  neighbouring 
sewers.    It  is  not  unlikely  that  such  specific  contamination  did 
occur  during  1899  in  the  Abbey  Street  locality,  and  did  mischief 
in  the  early  part  of  the  epidemic,  before  most  of  the  wells  were 
closed.    In  any  case,  the  wells  of  Nuneaton  will  remain  a  danger 
until  they  are  finally  supplanted  by  the  public  water  service. 

As  to  sewers  in  relation  to  the  fever.  The  majority  of  the  houses 
invaded  were  not  in  direct  connection  with  the  sewers.  In  most 
cases  the  invaded  houses  were  served  by  privy  middens,  which 
were  emptied  by  cart.  Slop  water  was,  however,  often  emptied 
outside  the  doors,  and  conveyed  to  the  sewers  by  drains  which 
were  not  unfrequently  leaky  and  untrapped.  Thus  it  was  possible 
for  gaseous  emanations  from  the  sewers  to  discharge  themselves 
close  to  the  doors  and  windows  of  dwelling-houses.  Whether  the 
smells  complained  of  in  some  of  the  courts  were  due  to  this  cause 
I  am  not  prepared  to  say. 

As  to  direct  personal  infection,  26  cases  from  20  houses  were 
secondary  in  point  of  time  to  previous  cases  in  the  same  house, 
but  how  many  of  these  were  due  to  direct  personal  infection,  and 
how  many  to  exposure  to  the  same  source  of  infection  as  the  first 
case  or  cases,  there  is  not  sufficient  evidence  forthcoming  to 
determine.  There  were  (Table  IV.,  page  156),  during  1899,  88 
houses  invaded  ;  in  46  of  them  the  patients  were  removed  to 
hospital,  and  in  42  they  were  treated  at  their  own  homes. 
Secondai  y  cases,  14  or  more  days  after  the  first  invasion,  occurred 
in  two  houses  of  the  46  from  which  patients  were  removed,  and 
in  5  of  the  42  houses  in  which  patients  were  treated. 

Indirect  personal  infection.—  One  case  was  traced  with  a  good 
measure  of  probability  to  infection  derived  from  the  washing  of 
clothes  soiled  by  a  fever  patient. 

Conclusion. — ^A  number  of  causes  may  be  thought  of  as  having 
had  a  share  in  the  distribution  of  enteric  fever  in  this  urban 
district  in  1899.  Amongst  them  the  following  appear  to  have  been 
prominent : — 

Local  pollution  of  soil, 
Personal  infection, 
Polluted  well-water. 
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Mbasurbs  adoptbd  to  chbck  thb  'Epwrkvo.  ' 

Invaded  premises  were  in  all  cases  visited  by  one  of  the  Urban 
GonnciPs  officers,  and  a  handbill  left  setting  forth  the  precautions 
which  should  be  taken  to  avoid  the  spread  of  infection.  Bed-pans 
were  provided  where  necessary,  and  disinfectants  supplied  free  of 
cost.  Directions  were  left  that  water  and  milk  should  be  boiled 
before  use.  Two  nurses  were  provided  who  visited  patients  at 
their  own  homes.  Thirty-one  cases  were  removed  to  the  isolation 
hospital,  sixteen  to  the  cottage  hospital,  and  one  to  the  work- 
house. When  defects  of  drainage  and  filth  nuisances  were 
detected,  measures  were  taken  for  their  improvement.  As  a  result 
water  closets  w^re  in  many  cases  substituted  for  privy  middens. 

On  the  other  hand,  bedding  was  not  disinfected  in  the  steam 
disinfector  possessed  by  the  local  authority.  Some  of  the  persons 
living  in  the  worst  and  most  unsuitable  houses  were  nursed  at 
home,  and  in  certain  of  these  houses  a  number  of  attacks  from 
direct  personal  infection  occurred. 


Sanitary  Administration. 


The  Medical  Officer  of  Health  is  Mr.  E.  Peacock,  who  has  held 
the  office  for  many  years.  He  is  also  Medical  Officer  of  Health  to 
the  Urban  District  Council  of  Bulkington,  and  is  engaged  in 
private  practice.  His  salary  in  regard  of  the  district  now  in 
question  is  £100  per  annum,  half  of  which  is  repaid  from  county 
funds. 

The  Inspector  of  Nuisances,  Mr.  G.  W.  Andrews,  has  been 
recently  appointed.  His  yearly  salary  is  £100,  half  being  repaid 
from  the  county  funds.  Formerly  this  work  was  performed  in 
addition  to  his  own  by  Mr.  J.  S.  Pickering,  the  Surveyor  to  the 
Council.  The  Inspector  of  Nuisances  is  also  Inspector  of  Markets, 
of  Dairies,  Cowsheds,  and  Milk  Shops,  and  Inspector  under  the 
Food  and  Drugs  Acts. 

The  District  Council  have  made  bye-laws  with  reiipect  to  new 
streets  and  buildings,  common  lodging  houses,  slaughter  houses, 
and  cleansing  of  footways  and  pavements,  all  of  which  were 
allowed  by  the  Board  in  1893.  Regulations  under  the  Dairies, 
Cowsheds,  and  Milk  Shops  Order  were  made  in  1899. 

The  Infectious  Disease  (Notification)  Act,  1889,  was  adopted  in 
1889,  the  Public  Health  Acts  Amendment  Act,  1890,  in  1891,  and 
the  Infectious  Disease  (Prevention)  Act,  1890,  in  1894. 

The  Council  possesses  an  isolation  hospital  capable  of  accom- 
modating 16  patients.  It  is  a  temporary  buildiing  of  the 
Humphreys'  corrugated  iron  pattern.  Its  accommodation  is  in 
emergency  increased  by  six  beds  contained  in  a  "sinaM-pox 
hospital,"  constructed  apparently  of  wpod  and,.oanyi^.  This 
latter  erection  does  not  appear  capable  of  withstanding  apy  great 
stress  of  weather.  The  whole  hospital  arrangement'  cannot  be 
regarded  as  other  than  makeshift. 


•  ^  lb  -t  -» fc.>  ^t 


1  >  -  A  *  *^       •' 


?iWi 


There  is  at  the  sewage  works  a  Washington  Lyon  steam  disin-  app.  a.  Mo.  i 
fector,  the  property  of  the  OdoncU.  Onwitoio 

enteric  fever 

.  .'  in  Nuneaton 

and  Obilyen 

Ooton  Urbai 
District;  by 

Since  it  would  appear,  from  the  rapid  increase  of  the  population  JohMtone. 
in  the  Urban  District  of  Nuneaton  and  Chilvers  Coton  during  the 
hstnine  years,  Hiat  >i  uneaten  is  likely  in  the  future  to  become  a 
town  of  much  ^preater  importance  than  at  present,  the  Council 
^onJd  do  well  to  consider  the  question  of  reconstructing  their 
sewers,  and  of  {adopting  measures  under  the  Housing  of  the 
Vorking  Classeis  Act  for  the  improvement  of  the  Abbey  Street 
locality.  I 

The  lai^  priVy  middens  which  still  exist,  inclusive  of  many 
^^y  recently  constructed,  are  a  source  of  nuisance  of  a  grave 
toad,  and  cannot  fail  to  be  injurious  to  health.  Fixed  receptacles 
^or  excrement,  if  allowed  to  be  retained,  shoxdd  be  reduced  to  the 
fiQiallest  practicable  dimensions,  and  so  constructed  as  to  keep  out 
^  imnecessary  moisture,  and  to  facilitate  the  mingling  of  ashes 
^th  the  excrement.  All  privies  at  present  causing  nuisance 
should  be  promptly  dealt  with.  The  contents  of  excrement  and 
i^tnse  receptacles  ^ould  be  removed  from  them  at  intervals  of 
ixot  longer  than  a  fortnight. 

Becommendations  in  the  above  sense  .were  made  to  the 
Sanitary  Authority  of  Nuneaton  by  Mr.  Spear,  one  of  the  Board's 
Medical  Inspectors,  so  long  ago  as  1886. 

The  powers  0{f  the  Council  under  the  Public  Health  Act,  1875, 
for  the  removal  of  patients  to  hospital,  where  their  own  houses 
do  not  afford  isuitable  accommodation,  should  be  more  freely 
made  use  of.  Steps  should.be  taken  to  secure  permanent  ami 
adequate  hospit|il  accommodation. 

Repeated  chemical  analysis  of  samples  from  the  shallow  wells 
of  the  district  $hould  be  instituted,  and  where  water  is  found 
unfit  for  drinking  purposes,  the  well  should  be  closed  and  the 
public  water  service  substituted.  Slop- water  gullies  and  private 
drains  should  be  systematically  inspected  and  action  taken  to 
remedy  their  numerous  defects. 

Steps  should  also  be  taken  to  secure  satisfactory  paving  of  yards 
^ith  impervious  niaterial. 

I  have  to  thank  Mr.  Peacock,  the  Medical  Officer  of  Health,  Mr. 
Pickeregill,  the  Surveyor,  and  the  Clerk  to  the  District  Council, 
for  information  supplied  to  me.  Mr"  Andrews,  Inspector  of 
Nuisances,  was  of  service  during  my  inquiry,  not  only  on  account 
of  his  knowledge  of  the  district,  but  also  in  procuring  for  me 
^ta  which  I  required.  To  the  Medical  Officer  of  Health  of 
^ventry  1  am  indebted  for  the  appended  figures  as  to  rainfall. 
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Rainfall,  Coventry,  1899. 


July. 

August. 

September. 

October. 

InoheB. 
let    ...    '86 

Inches. 
6th   ...     01 

let 

InoheB. 
...    -01 

InoheB. 
iBt    ...    -87 

2nd  ...    '16 

7th   ...    -06 

2nd 

...     *06 

2nd  .•• 

•01 

3rd    ...    '06 

8th   ...     02 

5th 

...     -20 

3rd   ... 

•06 

10th   ...     04 

9th   ...    -005 

6th 

...  1-49 

4th  ... 

•10 

11th   ...    -08 

15th    ...    '12 

7th 

..    112 

12th   ... 

•22 

18th   ...    -01 

16th   ...     88 

9th 

...    -02 

13th   ... 

•01 

2l8t    ...    -01 

18th   ...    -08 

nth 

...    -02 

22nd  ••• 

•02 

22xid  ...    *86 

27th   ...     -02 

18th 

...    -08 

25th   ... 

•07 

26th   ...    -14 

28th   ...    -04 

15th 

• 

...    -07 

26th  ... 

•12 

« 

29th   ...    '18 

16th 

...     -26 

27th  '... 

•70 

— 

SOth   ...     19 

18th 

...    "08 

29th   ..• 

•47 

— 

Slst    ...    '24 

19th 

...      19 

80th    .•• 

•01 

— 

— 

2l8t 

...    '08 

— 

— 

— 

28rd 

...      12 

— 

— 

— 

24th 

...     -04 

— 

— 

— 

25th 

...     -04 

— 

— 

— 

26th 

...     -Of 

— 

— 

— 

27th 

...     '23 

— 

— 

28th 

...    -04 

— 

m^ 

— 

29th 

...    -65 

— 

— 

-^ 

SOth 

...     '03 

— 

Total   ...   Ml 

Total  ...   1-286 

Total 

...     4-73 

Total  ... 

2^16 
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No.  13. 


Rkpobt  upon  an  Outbrbak  of  Typhus  Fbvbr  in  the  Urban  app.  a.no.  la 
District  of  Hexham  ;  by  Dr.  E.  Pbtronbll  Manby.        Typhus  Fem 

in  the  Urban 

Hexham  is  an  ancient  and  picturesqae  town  on  the  northern  Hexham ;  by 
^nfinee  of  the  Urban  District  of  Hexham,  which  has  an  area  of  ^'  ^^^^• 
^J36  acres,  and  a  population  estimated  at  7,000.    The  town  is 
^tnated  on  a  gravel  ImoU  abutting  on  the  river  Tyne.    Its  chief 
^dnstries  are  tanning,  and  market  and  nursery  gardening. 

The  town  has  a  good  public  water  supply,  derived  from  springs 

Ui  the  nulistone  grit,  at  Allendale  Common,  about  10  miles  to  the 

teotL   The  system  of  sewerage  and  house  drainage  appears  to  be 

*U)t  unsatisfactory.     Sewage  at   the  higher  or  western  outfall, 

'^presenting  about  a  quarter  of  the  total,  is  treated  by  septic  tank 

*iid  hacterial  filters ;  the  remainder  is  treated  by  chemical  precipi- 

^on.    In  both  cases  the  effluent  passes  directly  into  the  Tyne. 

Hefose  is  collected  by  the  District    Council's  scavengers,  and 

depoBited  in  an  old  mill-race  on  Tyne  Green,  which  it  is  desired 

^  fill  np,  and  which  will  form  part  of  a  new  pleasure  ground. 

The  only  part  of  the  town  where  poor  class  tenement  property 
lirevails  is  in  a  small  low-lying  area  adjacent  to  Oilesgate.  In 
this  locality  many  of  the  houses  are  old  and  crowded  together, 
uid  there  appears  to  be  some  overcrowding  of  persons  in  dwell- 
ings. The  inhabitants  of  the  area  in  question  seem  to  constitute 
the  poorest  and  most  improvident  of  the  population  of  Hexham. 

In  a  word,  typhus  fever,  if  introduced  into  Hexham,  had  in  the 
neighbourhood  of  Oilesgate  special  opportunity  for  spreading. 
It  was  here  that  the  outbreak  of  typhus  now  to  be  described 
developed,  but  although  in  the  course  of  this  outbreak  the  fever 
was  transferred  to  five  other  quarters  of  Hexham,  in  not  one  of 
them  was  there  extension  of  the  disease. 

Shortly,  the  history  of  the  outbreak  is  as  follows  : — 

In  June,  1900,  Mrs.  Y.,  aged  46,  the  wife  of  a  travelling  hawker 
^d  horsedealer,  died  at  Ryal  Common,  a  place  some  miles  from 
Hexham,  in  the  Castle  Ward  Rural  District. 

The  Ys.  were  encamped  at  Ryal,  and  Mrs.  Y.  had  been  ill  there 
for  some  days  before  she  was  seen  by  a  medical  man.  On 
Jane  19th,  she  was  taken  in  a  covered  gipsy-cart  to  see  a  doctor 
^  Stamfordham,  some  miles  from  Ryal.  She  was  then  uncon- 
scious, and  it  appears  that  diarrhoea  was  the  principal  symptom 
noticed.  Next  day  the  doctor  called  at  the  gipsy  encampment, 
and  found  Mrs.  Y.  partially  conscious  but  obviously  sinking  fast, 
and  the  following  day  (June  21st)  she  died.  After  consultation 
^ith  the  registrar  a  certificate  of  death  from  **  diarrhoea "  was 
given,  there  being  no  reason  to  suspect  death  as  having  resulted 
from  fever. 

^or  some   weeks  prior  to   May  31st,  1900,  Mrs.  Y.  had  been 
attending  her  daughter,  Mrs.  W.,  through  a  severe  illness  of  an 
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AFP.A.  No.  IS.  indefinite  character.  This  was  at  Tonepit,  North  Tyne,  and  I  am 
informed  that  the  medical  man  who  attended  Mrs.  W.  now  thinks 
it  highly  probable  that  her  illness  was  typhus  fever,  although  at 
the  time  no  actual  diagnosis  was  made.  Elevation  of  temperature 
and  bronchitis  were  the  most  prominent  symptoms  of  this 
woman's  illness. 

On  May  31st  Mrs.  W.  had  been  admitted  to  the  Hexham  Work- 
house for  debility  and  bronchitis  remaining  after  her  illness,  and 
was  discharged  cured  on  June  I8th.  Mrs.  Y.  returned  to  Ryal 
Common  the  day  that  her  daughter  went  into  the  Hexham  Work- 
house. No  history  of  illness  antecedent  to  that  of  Mrs.  W.  could 
be  traced  in  either  the  W.  or  the  Y.  family.  According  to  a  state- 
ment of  one  of  their  relatives  the  Ws.  came  to  Tonepit  from 
"  somewhere  in  Scotland,"  but  no  definite  place  could  be  fixed. 

On  June  23rd,  after  Mrs.  Y.'s  death  and  burial,  her  family 
moved  to  Hexham,  and  stayed  from  that  date  till  July  23rd,  more 
or  less  continuously,  with  some  relations  named  D.,  who  occupied 
a  tenement  in  a  block  of  dwellings  known  as  the  "  Mystery/' 
This  place  is  situated  at  the  junction  of  Foundry  Lane  and  Giles- 
gate  in  the  low-lying  area  already  referred  to. 

On  July  14th  Margaret  Y.,  aged  13,  who  had  been  ill  some  days 
at  the  Ds.'  house,  was  admitted  to  the  Hexham  Workhouse,  and 
on  July  23rd  the  rest  of  the  Y.  family,  six  in  all,  followed  her 
there,  partly  on  account  of  destitution,  and  partly  beoauae 
Thomas  Y.,  aged  17,  and  Francis  Y.,  aged  21,  were  ill. 

The  last  two  people  were,  on  July  25th,  notified  by  the  Work- 
house Medical  Officer  to  Dr.  Jackson,  Medical  Officer  of  Health  of 
Hexham  Urban  District,  as  having  typhoid  fever.  On  August  5th 
Esther  Y.,  aged  10,  was  similarly  notified. 

On  August  10  two  female  inmates  of  the  workhouse  of  many 
years  standing — Mary  A.,  aged  66,  and  Tamar  W.,  aged  50 — w#re 
notified  as  having  typhus  fever.  Both  these  cases  terminated 
fatally,  as  might  be  expected  looking  to  their  age.  There  is  little 
doubt  they  were  infected  by  Margaret  Y.,  who,  as  has  been  said, 
went  into  the  workhouse  on  July  14th,  and,  not  presenting  then 
or  later  any  signs  of  infectious  illness,  was  treated  in  the  same 
ward  with  these  two  women. 

On  September  5th  the  Medical  Officer  of  Health  was  notified 
that  George  D.,  aged  48,  was  suffering  from  typhus  fever  in  th# 
"  Mystery."  This  man  was  the  head  of  the  family  with  whom 
the  Ys.  had  stayed  on  their  arrival  in  Hexham.  On  visiting  the 
"  Mystery,"  Dr.  Jackson  found  the  man  had  been  dead  some 
hours.  Prompt  steps  were  then  taken  as  to  burial  of  the  body, 
disinfection  of  premises,  discovery  and  inspection  of  persons  who 
had  been  in  relation  with  the  sick,  &c. 

On  September  8th  two  adults  (each  with  an  infant)  and  four 
children,  all  members  of  a  family  named  N.,  were  found  to  have 
typhus  at  a  house  in  Foundry  l^ne,  just  opposite  the  "  Mystery." 
They  were  at  onoe  removed  to  the  District  Council's  Hospital  for 
Infectious  Diseases,  which  happened  to  be  empty  at  the  time. 
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There  had  been  constant  commnnication  between  the  N&  and  ^n*  a.  No.  i 
the  Dg,  and  the  Ts.  Trphns  Fen 

in  &e  Urban 

On  September  12th  two  more  N.  children  from  this  honse  were  ^Smm  bi 
removed  to  hospital  with  typhns  fever.  Dr.  Masby. 

On  September  13th,  14th,  and  15th  single  cases  were  reported 
respectively  at  Qaatrebras  Cottages,  Portland  Terrace,  and  Bac^ 
Street,  all  places  remote  from  the  ^  Mystery  ^^  and  the  Gilesgate 
area  (see  map).  These  three  cases  were  children  attending  the 
infants'  department  of  the  Board  School,  and  one  of  them  used  to 
sit  next  one  of  the  Ns.  in  school,  so  that  the  source  of  their 
infection  was  clear. 

The  last  of  these  three  new  cases  was  removed  to  hospital,  but 
the  medical  men  in  charge  of  the  other  two  would  not  sanction 
their  removal,  and  the  Medical  OflBcer  of  Health  having  ascer- 
tained that  a  certain  amount  of  isolation  was  in  each  case 
available  at  the  child's  home,  did  not  press  the  matter  for  the 
moment,  the  hospital  being  then  practically  full. 

On  September  16th  James  N.,  aged  10,  a  cousin,  of  the  N. 
children  above  mentioned,  developed  typhus  and  was  removed  to 

liospital 

There  had  been  no  further  cases  when  I  first  visited  Hexham 
on  September  17th,  1900. 

The  next  case,  Mary  D.,  aged  14,  occurred  on  September  25th, 
in  the "  Mystery ." 

On  September  27th  John  S.,  aged  30,  was  removed  to  hospital 
^ith  fully  developed  typhus  fever.  He  lived  in  Tannery  Terrace, 
*Wt  J-mile  from  the  "  Mystery,"  but  had  sold  garden  produce 
l^^re  on  several  occasions,  and  had  probably  contracted  the 
ii^eciion  from  one  of  the  Ds. 

On  September  28th  three  more  Ds.  were  removed  from  the 
"Mystery"  with  typhus  fever,  and  the  same  day  a  nurse  at  the 
f^ver  hospital  sickened  with  the  disease. 

On  October  8th  James  G.,  aged  50,  of  Pearson's  Terrace,  was 
removed  to  hospital  with  typhus.  He  was  almost  moribund  on 
^'Imission  and  died  next  day.  He  had  collected  rents  in  th« 
"  Mystery  "  during  the  prevalence  of  the  fever  there. 

The  last  case  from  the  town  occurred  on  October  10th  in  the 
Person  of  Annie  C,  aged  10,  who  lived  next  door  but  one  to  th% 
^.  in  the  "  Mystery." 

The  man,  John  S.,  appears  to  have  suffered  from  a  relapse  of 
typhus  fever  on  October  23rd,  but  he  recovered  and  was  discharged 
^ni  hospital  on  December  14th. 

Including  Mrs.  W.  and  Mrs.  Y.,  a  total  of  32  cases  of  typhus 
fever,  or  probable  typhus  fever,  came  under  notice  in  Hexham — 
*nd  of  these,  five  were  fatal,  all  being  persons  over  40  years  of 
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Appended  to  this  report  is  a  table  of  cases  (Table  I.)^  a  **  chrono- 
logical tree "  (Table  IT.)  showing  the  descent  of  infection  from 
case  to  case  and  from  family  to  family,  and  a  table  (Table  III.) 
showing  number  of  attacks  and  deaths  at  the  various  age  periods. 

In  this  outbreak  of  typhus  fever  the  several  links  in  the  chain 
of  infection  may  be  considered  complete  except  for  the  period 
between  the  Y.  family  going  to  the  workhouse  on  July  23rd,  and 
the  onset  of  the  fatal  illness  of  George  D.,  Senr.,  of  the  "Mystery," 
on  or  about  September  1st.  It  appeared,  however,  on  detailed 
enquiry  that,  besides  the  cases  of  illness  reported  to  the  Medical 
Officer  of  Health,  three  members  of  the  D.  family  had  been 
seriously  ill  at  home  between  the  date  of  arrival  of  the  Ts.  at  the 
"  Mystery  "  and  the  illness  of  George  D.,  Senr.  The  first  of  these 
three,  Thomas  D.,  aged  22,  attended  Mrs.  Ts\  funeral  on  June 
23rd,  and  fell  ill  two  or  three  weeks  later.  His  sister,  Elsbeth  D., 
aged  20,  sickened  some  days  after  him,  and  later  on  still  the  third 
case,  George  D.,  Junr.,  aged  17,  developed.  All  these  people  were 
seen  by  a  medical  man,  but  as  their  cases  were  regarded  as  "  brain 
fever  "  the  Medical  Officer  of  Health  was  not  informed  of  their 
illness  at  the  time.  Thomas  D.  was  first  seen  medically  on  July 
16th  having  then  been  ill  some  time,  Elsbeth  D.  was  first  seen  on 
July  23rd,  and  George  D.,  Junr.,  on  August  20th.  All  three 
persons  had  high  temperature  and  marked  cerebral  symptoms  ; 
but  the  medical  man  in  attendance  assures  me  no  rash  was 
was  present  at  any  time  while  they  were  under  his  care. 

I  was  told  by  neighbours  that  in  the  early  stage  of  these  D.s' 
illness  they  were  frequently  seen  wandering  to  and  from  the  Ns'. 
house  in  a  dazed  condition  as  if  under  the  influence  of  drink.  It 
is  possible  that  alcohol  may  have  been  indulged  in  to  excess  at 
one  or  another  stage  of  their  illness,  but  there  can,  I  think,  be 
little  doubt  that  Thomas,  Elsbeth,  and  George  D.  suffered  from 
typhus  fever. 

There  was  aD  interval  of  28  days  between  the  dates  at  which 
Elsbeth  D.  and  George  D.,  Junr.,  were  first  seen  medically.  As, 
however,  Elsbeth  continued  ill  for  some  time  after  July  23rd,  and 
George  was  taken  ill  at  least  a  week  or  ten  days  before  August 
20th,  the  chain  of  personal  infection  is  not  disconnected.  On  the 
other  hand,  some  of  the  assumed  incubation  periods  in  Table  II. 
may  appear  somewhat  short  ;  those,  however,  who  have  seen 
much  of  typhus  fever  bave,  I  think,  come  to  realise  that  what  may 
be  called  the  normal  or  "  text  book  "  period  of  12  days  is  now 
and  again  considerably  exceeded,  and,  perhaps,  as  often  reduced. 

The  course  of  the  disease  was,  I  understood,  in  most  cases 
typical.  The  series  of  cases  shows,  as  has  been  so  often  pointed 
out  before,  that  typhus  in  children  is  a  very  mild  disease,  and  in 
adults,  particularly  those  above  40  years  of  age,  a  very  fatal  one. 

The  occurrence  of  a  well-marked  relapse  reported  in  the  case  of 
the  man  John  S.  is  unusual  and  noteworthy.  The  nurse  who 
was  attacked  recovered.  Infection  from  typhus  is  frequently 
contracted  by  nurses  casually  attending  typhus  patients,  and  I 
think  the  Council  may  be  congratulated  that  no  more  of  its  staff 
contracted  the  disease. 
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OCCUPIED  by  the  X.  Family.  tj^^f^t 

The  accompanying    rough    plans  and   sections   indicate    the  Di^ric^of" 

arrangements  of  tiiese  dwellings.  d^'^S^^^ 

The  **  Mystery "  consists  of  10  honses,  side  by  side,  facing 
Foundry  Lane,  a  street  averaging  20  feet  in  width.  Four  of  the 
houses  are  three -storey  and  the  remainder  two-storey.  The  total 
niunber  of  rooms  in  the  '^  Mystery  "  is  47,  and  the  population  at 
the  time  of  the  typhus  outbreak  was  129— the  actual  number  of 
tenements  being  23. 

The  tenements  on  the  upper  two  floors  of  the  four  large  houses 
are  approached  from  a  back  yard,  access  to  which  is  obtained  from 
Foundry  Lane  by  a  ''  tunnel  entrance  "  at  one  end,  and  by  a 
nmilar  entrance  and  some  stone  steps  at  the  other.  The  back 
yard,  uneTenly  laid  with  cobble  stones  except  for  a  paved  strip 
adjoining  the  houses,  is  roughly  triangular  in  shape  and  only 
2,628  square  feet  in  extent.  To  the  west  it  is  shut  in  by  a  brick 
wall  10  feet  high  with  rising  ground  behind,  and  to  the  south  by 
other  houses.  In  consequence  of  this  arrangement  free  circula- 
tion of  air  is  rendered  almost  impossible.  This  condition  was 
made  worse  by  the  tenants  keeping  a  large  number  of  hens  in 
some  lean-to  buildings  intended  for  coal  houses,  on  each  side  of 
the  water-closets  in  the  yard. 

The  three  ground  floor  tenements  in  the  larger  block  of  build- 
ings huce  Foundry  Lane,  they  have  no  through  ventilation,  and 
the  tenants  have  to  use  water-closets  in  the  ^^  Mystery  "  yard. 

The  Ds.  occupied  a  four-roomed  tenement  at  the  southern  end 
of  the  large  block,  and  the  average  cubic  space  available  per  head, 
when  it  was  occupied  by  13  persons,  was  no  more  than  353  cubic 
f^t.  At  the  time  of  my  visit  this  tenement  had  just  been  cleaned 
and  limewashed,  but  nevertheless  it  appeared  a  squalid  dwelling. 
The  floors,  stairs,  ceilings,  and  walls  were  in  a  most  dilapidated 
condition,  and  the  people  seemed  squalid  also. 

The  Ns.'  cottage  was  one  of  three  facing  Foundry  Lane,  im- 
mediately opposite  one  entrance  to  the  *'  Mystery "  yard.  The 
eottage  contained  but  two  rooms  and  had  no  back  premises,  the 
closet  being  provided  in  a  little  yard  at  the  end  of  the  row.  The 
only  possible  through  ventilation  of  the  cottage  was  by  means  of 
a  snuiU  back  window  2  feet  by  3  feet  on  each  floor.  The  total 
available  cubic  space  in  this  cottage  was  1,000  feet  less  than  at 
the  Db,  for  the  same  number  of  inhabitants. 

The  cottage  when  typhus  fever  occurred  there,  is  said  to  have 
been  in  a  most  insanitary  condition,  both  structurally  and  by 
reason  of  the  overcrowding.  At  the  time  of  my  visit  it  had  been 
closed,  and  it  will  not  be  inhabited  again. 

It  is  not  surprising  that,  when  typhus  infection  had  been 
intro«inced  into  such  suitable  breeding  grounds  as  I  have  described, 
practically  all  the  susceptible  inhabitants  of  these  houses  sooner 
or  later  contracted  the  disease. 

I  was  informed  that  Mrs.  D.  and  one  or  two  others  who  resisted 
the  infection  had  suffered  from  typhus  fever  some  years  ago,  and 
thej  may  therefore  be  presumed  to  have  become  immune. 
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regard  to  the  Outbreak. 

The  Council  possesB  a  fever  hospital,  without  which  the  out- 
break could  not  have  been  so  quickly  controlled,  however  able 
and  energetic  the  Medical  Officer  of  Health.  The  hospital  is  a 
temporary  structure  of  corrugated  iron  with  accommodation  for 
12  patients.  The  fact  that  it  was  near  the  workhouse  hospital 
was,  on  this  occasion,  an  advantage  ;  but,  on  this  account,  the 
hospital  would  not  be  suitable  for  the  treatment  of  smallpox, 
should  that  disease  arise  in  Hexham. 

Dr.  Jackson,  the  Medical  Officer  of  Health,  by  whose  prompt 
use  of  the  existing  hospital  the  typhus  outbrc^  was  stayed, 
secured  also,  on  September  14th,  the  closure  of  all  the  schools  in 
Hexham.  It  is  estimated  that  the  number  of  children  in  Hexham 
attending  schools  of  all  denominations  was  about  1,000.  Dr. 
Jackson  at  the  same  time  arranged  that  two  or  three  concerts  and 
other  public  gatherings  pending  should  not  be  held. 

A  small  sub-committee  of  the  District  Council  met  every 
morning  in  the  early  days  of  the  outbreak,  and  the  Council  did 
ail  in  their  power  to  second  the  efforts  of  Dr.  Jackson. 

I  had  an  interview  with  the  Council  on  September  18th,  for  the 
purpose  of  discussing  action  with  regard  to  the  outbreak. 


In  order  to  obtain  additional  isolation  accommodation 
speedily  as  possible,  the  Council  had  applied  to  the  Guardians  for 
the  temporary  use  of  their  workhouse  hospital,  failing  which,  tents 
were  to  be  procured.  A  workshop  and  a  disused  chapel,  shown 
me  as  possible  overflow  hospitals,  did  not,  in  either  case,  appear  at 
all  suitable  for  the  purpose. 

The  Ouardians,  with  the  sanction  of  the  Local  Government 
Board,  however,  acceded  to  the  request  of  the  District  Council, 
and  accommodation  for  some  sixteen  additional  patients  thus 
became  available. 

The  Guardians  stipulated  that  their  hospital  should  be  cut  off 
from  the  workhouse  grounds  for  the  time  being,  and  be  adminis- 
tered by  the  Sanitary  Authority.  The  separation  was  effected  by 
a  fence  of  corrugated  iron  10  feet  high,  and  an  entrance  from  the 
grounds  of  the  neighbouring  fever  hospital  was  provided.  Con- 
valescents were  transferred  to  the  workhouse  hospital  as  fresh 
cases  of  typhus  were  admitted  to  the  fever  hospital.  * 

The  premises  in  the  town  where  cases  of  typhus  fever  occurred 
were  thorotighly  disinfected  and  cleansed,  and  much  worthless 
bedding  was  destroyed.  The  District  Council  has  not  provided  a 
steam  disinfector,  so  that  efficient  sterilizing  of  clothing,  &c.,  was 
not  possible.  At  my  suggestion  the  schools  were  disinfected 
before  re-opening  on  October  29th.  "  Contacts "  were  watched, 
and,  as  far  as  is  Imown,  only  in  one  case  (that  of  Mary  D.)  was  any 
concealment  of  sickness  attempted. 

The  N.s'  cottage  was  permanently  closed  as  being  unfit  for 
human  habitation,  and  the  owner  of  the  ^'  Mystery  "  was  to  be 
pressed  to  do  everytiiing  to  rendw  dwellings  there  as  wholeeime 
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poflfiible.  It  ^was  also  suggested  that  the  groand  floor  tenements  app.  a,  No.  is. 
the  **  Mystery,*'  which  had  no  throngh  ventilation,  might,  on  TyphuTpevw 
at  accoant,  be  closed  as  nnfit  for  hnman  habitation.  i5.*S5i^'5*° 

District  ox 

On  a  subsequent  visit  to  Hexham  (January  11th,  1901),  I  found  Dr.'Manby. 
pairs  to  the  **  Mystery  "  in  progress.  Floors  and  window  frames 
ere  being  renewed,  and  ceilings  and  walls  partially  replastered. 
he  stripping  of  paper  from  the  walls  did  not,  however,  appear  to 
ave  been  carried  out  in  a  thorough  manner,  and  the  Sanitary 
Qspector's  attention  was  directed  to  this  point. 

I  was  also  informed  that  the  landlord  was  submitting  plans  to 
tie  District  (Touncil  showing  how  through  ventilation  could  be 
vovided  for  the  three  ground  floor  tenements  in  the  larger  block 
I  buildings.  A  reference  to  the  section  of  this  block  will  show 
hat  any  measure  of  this  kind  is  unlikely  to  be  satisfactory,  from 
iBUiitary  point  of  view. 

The  "  Mystery "  was  only  erected  some  24  years  ago,  and  it 
ippears  that  the  Medical  Officer  of  H^th  expressed  at  that  time 
bds  disapproval  of  the  plans  submitted.  If  this  be  so,  a  heavy 
reepoDsibility  must  rest  on  those  who  allowed  the  building  to 
proceed.  Dr.  Jackson  tells  me  his  chief  objections  were  that  the 
kmildiog  was  so  large  and  high.  He  wanted  it  to  be  two  storeys 
only,  and  much  more  broken  up,  so  that  better  circulation  of  air 
ttoimd,  and  less  crowding  of  fainilies  inside,  might  be  secured. 
There  were  no  building  byelaws  in  force  at  Hexham  at  that  time. 

I  understand  the  cottage  occupied  by  the  Ns.,  and  the  two  others 
idjoining  it,  had  been  reported  to  the  Council  as  unfit  for  habita- 
tion in  July,  1899.  The  owner  made  an  appeal  to  the  Council, 
and  finally,  closure  of  the  two  end  houses  only  was  insisted  on. 
Aa  a  matter  of  fact,  however,  all  three  houses  were  closed  for  a 
time,  and  then  N.  obtained  the  permission  of  the  landlord  to 
occupy  one  of  the  houses  at  a  rental  of  Is.  &d,  per  week  until  he 
could  find  a  better  place. 

At  the  time  of  my  first  visit  to  Hexham  the  District  Council 
appeared  to  be  anxious  to  deal  without  delay  with  any  property 
in  the  town  which  was  known  to  be  insanitary.  A  report  by 
Dr.  Jackson,  dated  October  18th,  1900,  and  a  verbal  communication 
^m  him  later,  would  seem  to  show  that  some  steps  in  this 
direction  have  now  been  taken.  It  is  to  be  hoped  that  this 
outbreak  of  typhus  fever  may  prove  a  "  blessing  in  disguise,"  dnd 
that  the  District  Council  may  not  put  aside  the  lesson  taught  by 
^e  outbreak  now  that  the  immediate  danger  has  passed. 

In  conclusion,  I  have  to  thank  Dr.  Jackson,  the  Medical  Officer 
of  Health,  and  Mr.  Surtees,  the  Surveyor  and  Inspector  of 
Nuisances,  for  much  valuable  help  and  information — the  latter 
gentleman  was  also  good  enough  to  prepare  the  plan  and  section 
attached  to  this  report. 

Dr.  Hembrough,  the  County  Medical  Officer  of  Health,  was  so 
good  as  to  obtain  for  rae,  at  considerable  personal  inconvenience, 
information  which  threw  more  light  on  the  nature  and  history  of 
the  iUnesses  of  Mrs.  W.  and  Mrs.  Y  tnan  I  was  able  to  get  in 
Hexhim. 
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54J»Q 

3 

•» 

4 

2 

12 

4 

35 

17 

54 

51344 

I" 

1 

13 

4 

3 

— 

18 

3 

44 

il 


Bri-'tol 

258^296 

114 

23 

llrt 

2«i 

112 

23 

161 

Si 

49^ 

(i\on'e*teT 

39,444 

10 

4 

0 

1 

3 

3 

14 

4 

3( 

Ch  •Itenham 

47.514 

15 

— 

31 

1 

8 

— 

20 

9 

74 

HmU-y 

54^^6 

m 

22 

irz 

21 

99 

«>•> 

69 

12 

32( 

Lou -non 

34.327 

3.") 

4 

27 

n 

15 

1 

40 

2 

u: 

B'irt')n-on-Trent 

46,W7 

52 

12 

117 

'>» 

132 

17 

107 

14 

¥k 

Wolverhampton 

82462 

24 

3 

13 

3 

34 

3 

23 

— 

9- 

WaKall 

71,789 

11 

5 

18 

9 

13 

I 

12 

3 

5- 

Went  Bromwirh 

50.474 

5 

1 

4 

— 

2 

— 

10 

1 

2 

WorccHter 

42.908 

17 

3 

11 

1 

32 

— 

29 

8 

» 

«ni«'thwi<'k 

30,170 

2v* 

4 

9 

1 

21 

1 

15 

4 

Birrninifha'ii   .. 

478,113 

136 

24 

126 

25 

113 

15 

132 

11 

50 

Ast  )n  Manor  . . 

68339 

31 

9 

17 

1 

14 

4 

19 

— 

8 

f.'ovf'ntry 

52,724 

5 

5 

t) 

3 

6 

2 

24 

U 

4 

L«i«'i'Ht«T 
(Jrinmhy 
Noltlnj^ham 
r«'rby     .. 


174,«24  232  68 

51,934  75  17 

2l33r7  42  ,  11 

94,146  ,  8  - 


231 

(\\ 

491 

100 

498 

98 

1.4n 

18 

92 

12 

106 

in 

31 

18 

4 

26 

8 

27 

5 

11 

8 

22 

1 

14 

0 

5 

]bfcJ«e«M.. 


a.  BHtte>  (Iadc 


I  pdUd 


35,«7         6 
3212*3      734 

B7^  ;        < 


i    ^ortton-on-TiWB.. 
E    ■BRHutlepool    .. 
*l  SmdarUnd  .. 
;;  'inow 


773     117    ajK     Wl 


TiiWi,MDi«lrirt«    13:344391  IJfJ*  1,52; 


;B,ZM  1^  3«,e»:i, 


An.  A.  Mo.li    . 

OompUaaonot    I    i 
BMnnuot  = 

MoHflsd  Infei.- 

ud  KifMgrad 


Urbui  DUtrlctf. 


NotUlcadaDa. 


Orordon    .. 

Kutbonrne 
Brtobtan  .. 
PoifamoDth 


WUlMdea.. 
Borasey  ■  ■ 
TotMnham 

Northarnvtan 
CunbrMgB 


WalUuimHtair 
WoaiHam 
Coloheiiter 
Norwich     . 


suoo 

SUM 

37.781 


«i,3as 

443H 
71W 


m;h8 

GU03 


«6  u  ,  sn  .in 


-'1=1 


:-•  i\y 


OioDCMlOT.. 

Ghrttsnbam 

LonstoD 
Bnrton-on-Troi  . 

WslverhamptOQ 


Lalc««teT  .. 
irimiby  .. 
^ottlDgbam 


asejM  !  -  loe  I 

!i»,4«  ;  —  1 

17,514     -  9 

5i»ie     -  33  ' 

MXJ  .  —  H 

M,IH7    -  in 


174,834  I 

213,877  ' 
94,146  I 


] 


M3     S        987    IB      1    l^    »,ljm»»,    7  4J16    T»'*,WT«    '^35!;3"«„ 


34  .  -!      H      *:■ 


Crardon. 

EutbODTDC 

grlghtop. 


:   -  i:-\ 


-     It    — 


•n 

4 

~ 

— 

^ 

i! 

- 

" 

IS  '.  E^onthunpton. 


[  TotteDbwu. 

I  Nonhamploii. 
I  Cu&brtdge. 


-  ™      1| 


1  ,  H      S 

1  IM  ,  le 

-  .  •  -  1 

-  fiS      (| 


1  K       7     Wftltham-ioi 

2  S5«     57  •  W  wt  IIbiu. 
—        H  ,    S     Coli^liOHler. 


W      S        92  I  16     Eiel,-r. 
la      2       127     il  I  Plymuutli. 
32     ~        as  '  13     Devonjiort, 


SSI  '    S  '    ^     12 


24      2        26      i 
211       2      SIS     10 


H     11  I  Pmelhwl 


872       1       B73   ne  I  BirmiDifhaiii. 


M  !    3        X      3 


—  134    28     LekiJ-lcr. 
8       174     14     Grioi"liy. 

-  6117    79     NoH1iiplii.t 


a:;!;;;' 


71:  »i 

sr« 

WJW 

irt:',;:,!.,,,, 

;:*:;r"" 

If 

■  t'ltl  iiiM'-i  |. 

im.uii 

a;:i 

\     .I.WI.... 

Hi'.  Urn. . 

i'j.^:;iit 

!;■-'- 

lli[,.iB 

BelariBst 
<     NotlBcd  Infi 


I    (IrtHu  Dittiicu.  [    (tddl 


U     3*        TS;     Si 


WkUMIT- 
BoMlr. 

Bouiliporl. 
K{«mii. 


Oldham. 


Blukboni. 
Barrov-ln-Far 


K^ahley. 

HuddenBeM. 

Bridlori. 

Wskelleld. 
Bara,Icv. 

shcffleM. 
BothtTlum. 


HdII. 


arl«ron«b. 


'  SaiTTH      W    W«»     *•    WJ4    l^S     86    IT.1IW  m    17,i 


I  8  Newport  (Mon.i. 

!        23  Cardiff. 

2>  Rfanndda. 

I        tn  Menbyr  Tjdai. 

I         1«  Svanwa. 

;    2*6  Totald.MDiMricl- 


TabLB  showing,  Week  by  Week,  during  the  Tear  1900,  for  MMh  of  Ih*  SAMiTAfiT  AKue  wHii 
NOTIFIED  C&SEs  of  and  Beoibtbbkd  Deaths  from  the  following  Dubades,  togethv^ 

FTha  Caaea  are  copied  Irom  tha  Weekly  Ratunu  of  Notlftable  Dixeasaa  receiifed  by  tbe  Bovd  trom 


Bmall-pox. 


Weeklr  StaWDMnt.  IM  QaarteT,  1900. 
Jao.  8.     Jan.  13.  ,  Jsd.  30.  |  Jan.  7}.     Feb.  1.  ,  Feb.  10     Fsb.  17. 


LondoD 

(AdToinlUm 
I'KenBlnKton 


J  Paddlagtan 
lObelua,. 
St  Oeorse,  H 


l  Bt  James,  WegbnlDM 
("81.  Marylebone 

Hunprtead  ,. 
fatPancras  .. 
I  leliBgton 

at.Mary.StokoNewH.K 


r  flt.  Ollea  and  St.  Ueori;> 
:        Blooiniibnrj'. 
1    at.  MttrtlD-lD-the-PleldH  , 


IflUJiOe 
I')  .BIB 


1 

1 

Strandt 

1     -xsn  ,--■--,- 

-    ~ .-   —   —  ,-l- 

Holborn: 

Olerkenwell   .. 

,       »^I6        -     -1    -L'    _ 

k 

St.  LnkB,  Middlesex 
London.  City  oi!     .. 

J7.583    , _  ;  ~      - 

Shoreditcb      .. 

134,0Mi        _  i  _  1    _     ^  .      1 

a 

Bethnal  Green 

St.  aeonte-in-th<KEiiBt 

120,13:'        _     —        1  '  —        1 

_.; 1 _,_    -.- 

^.. 

J.n.TOS    .    —     _      _     _  '    _ 

bi 

Umelionu     .. 

S137S _  ,    _ 

Htle  End  Old  Town 

im.5K     —   —    _   _  1  _ 

(Poplar lefi,74S 


St.  SorioQT,  Bonthwi 
SI  George,  Bouthvark 
yewlngton     ■■ 
St.  OLave 
Bermondsey  .. 
Botberbltbe  .. 
Lambeth 
Battenea 

Camber  veil   . 
Oreenwfoh 
Leiriibam 
Woolwloli 


27B30S  ■ 

150,5E8  , 

I6«,942  I 

165,413  I 


Lee 

Fort  ol  LondoD 


•  ^"'"•'Ifi^^t^tJl'"  '"O^ototlon^:^  Lincoln's  Inn  ^5ogl>\llUQn,^nl.C 


the  Admihistratiye  Codhti  of  Lohdok  and  for  the  County  u  %  Wholb,  the  N 
QnABTRRLT  and  AMKtFAL  BuUHABIBs  ot  these  Data  for  e«ch  uf  the  Areah  in  queHtion. 
AitIdou  Board.   The  Dmtb*  on  oxtracted  from  the  ITeekly  Botarai)  uomplled  by  the  Retttntnir- 


Sm  ALL-POX-^wnJin  aed 

Mar 

31. 

Qmrter, 

im 

'  Feb.  21. 

MM.S. 

Har.m 

7 

17. 

Mar.  Si 

Sanitary  AroM. 

!!!! 

1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

'     2       ~ 

1  I        I 

i   I    ■    I 

: 

; 

1 
1       ~ 

- 

: 

- 

; 

: 

: 

•    ,    - 

LODdOD. 

Folbam. 

Hammenmith. 

PBddlnKtoD. 

Chelseo. 

8t  Georgo,  Himovor  Si|." 

St.  jMne«.  WctmiusliT, 

- 

- 

: 

; 

: 

; 

: 

: 

; 

: 

: 

: 

St  Marylebooe. 

3    I    -  ,    „    1    -,  ;    ~    ■ 


.    St.  Fancrae. 

I     IlllDKl«D. 

BtUaryflokoIIewin: 
'    Hai>kDey. 

t.  nUee  and  N 


mbary. 


n^: 

; 

-  - 

1  1  -1  -                  H    - 

1 

,        ,       .        1       1        ■       ■    "  1    ' 

_     L    _    1     _ 

"■"11    1    I    '1    1    1    1 

Bloo 

SLHartlQ-ln-uie-i'iiJ 
Strand.t 

Olerkodwell. 

8I.Lok8,MidUlm'x. 

London,  (JIty  or.; 

Shoredikli. 

Bethnol  Oreeo. 

Whlteobaiiel.I 

St,  Geoive-ln-llic-Kuh 

LimehoDne, 

MIlaEndOldToun. 

Poplar. 

St. Saviour,  Rmilhuat 

Rt.OearncSoiKhwiirl 

Newln^a. 

St.  Olavo,  HoiitliBiirk. 

Bermondhey. 

Rothcrbllbi-. 

lAmlnlh. 

Batter«eiL 

Wandi.vori)>. 

Oamberwi'M. 


«r  Tnaplt  (populalion,  M). 


—       •~       \       —       tort  oIIjwAoti, 

II  iDctudlni;  Towoi  ol  liondoik  i,'0'>va\a^^«*,WSirt- 
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SUALL-VOT—eotUinmed. 


Sanitary  Areas. 


Q 


LondoD       

(AdtninMrative  Counif/.) 

^Kensington 

Fulham  

Hammersmith 

Paddintrton 

Ohelsea  

St.  George,  Hanover  Sq.* 

Westminster 

k.St.  James,  Westminster   . . 

fSt,  Marylebone 

Hampstead 

Ht.  Fancras 

Islington        

St.  Mary,  Stoke  Newlngton 
Hackney        


o 
'A 


o 

5 

■> 

a 
« 
O 


f  St.  Giles  and  St.  George, 
Bloomsbnry. 
St.  Martin-in-the-Fields  . . 


Q 


Strandt 
HolbornJ 
Clerkenwell  .. 
St.  Luke,  Middlesex 
I  London,  City  of$     . . 

'Shoreditch     . . 
Bethnal  Green 
Whitechapel  II 
2  ^  St.  George-in-the-Kast 
Limehouse 
Mile  End  Old  Town 
Poplar 

St.  Saviour,  Routhwark 

St.  George,  South wark 

Newington 

St.  Olave,  Southwark 

Bermondsey  .. 

Rotherbitho  .. 

I^imbeth 

Battersea 

Wandsworth . . 

Camberwell  .. 

Greenwich 

Lowisham 

Woolwich 

Plumstead 

Lee        

l^Port  of  London 


Popula- 
tion 
(I89I). 


April  7. 


Weekly  Statement,  8nd  Quarter,  1900. 


AprilSO.    Mays.     May  12.    1 

I  I 


April  14. 

1- 

April  2L 

Oases. 
Deaths. 

Oases. 
Deaths. 

t    I 


ill' 
5    S\i 


4,233018 

166306 
91,639 
97,239 

117346 
96353 
78399 
56339 
24396 

142,404 
68.416 

234379 

319,143 
30336 

196306 

39,782 

14316 
25317 
.M.043 


66316 
42,440 
37383 

124,009 

129,132 

74,420 

45.795 

57.376 

107392 

106.748 

27,177 

59,712 

115304 

12,723 

81.682 

39,255 

275303 

150358 

156342 

235.344 


—     —        2 


—  :     1    — 


1      -    — 


-  •  -       1  • 


-    -        2  I    1      -     - 


lil 


I      I 


1  ! 


i   — 


I   - 


165.413 
92,647 
40348 
52,430 
36,103 


*  Including  8t  Peters,  Westminster  (population,  236).         t  ltvcVudin«  Middle  Temple  (poptOatioii, 
/  Including  Gny'a  Inn  (population,  363),  Lincoln's  Inn  (pop\i\a.t\oYi,  T[\  eiV\ax\«t\iQraBa  Vvsvolaftioii, 

SUphlBtt  (population*  31),  and  F\iTn\TaY«  Intv  V\»opx^aW<m^  YXVV 
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Weekly  Strntement  Sod  QnArter.  IK^—eofMrnued. 


17  XL 


June  2. 


June  •.       June  16L       Jane  21  i   June  30, 


Totela 

for3nd 

Quarter, 

190a 


I  I  I  I  I  III  I  I 


—  4        — 


-      a     -      8     - 


Sanitary  Arean. 


—  1  — 


1       —        — 


3         — 


S9 


a 


4  -        6       - 

5  -        8       - 


6  - 
1  - 
1       - 


4       - 


a     - 


London. 

iAdminUtmtivt  County. ) 
Kensington. 
Folham. 
Hammersmith. 
Fsddington. 
Chelsea. 

81  George,  Hanover  8q.* 
Westminster. 
St  James,  Westminster. 

St  Marylebone. 

Hampstead. 

StPancras. 

Islington. 

St  Mary.  Stoke  Newlngton. 

Hackney. 

St  Giles  and  St  George. 

Bloomsbnry. 
St  Murtin-in-the-Fieldft. 


1       - 
1       - 


I       - 


Strand.t 

Holborn.t 

Clerkenwell. 

St  Luke,  MiddleHez. 

London,  City  of.§ 

Shoreditch. 

Bethnal  Green. 

White<hapel.' 

St.  Georjre-in-the-En«t. 

LimehouHe. 

Mile  End  Old  Town. 

PopLir. 

St  Saviour,  South wark. 

St.  George,  Southwark. 

Newington. 

St.  Clave,  Southwark. 

Bermondney. 

Rotherhithe. 

Lambeth. 

Battersea. 

Wandsworth. 

Camberwell. 

-  —       —       —      Greenwich. 

-  —       —       —      Lewisham. 

—       —       Woolwich. 

-  —       —       —      Plumstead. 

1       —         1       —      Port  of  London. 


1       — 


{  In^lading  Inner  Temple  (popubttioo,  90). 


I  Including  Tower  of  London  (\>o\>\\\al\on,^ft^>. 


3t 

«M*L,.POX 

-^,,.^ 

SnnltiirT  Arsax. 

July  7.     July  14. 

JulyiL 

JnlyE&i  Aus.4.  i  Aog 

I'lil 

1 

1 

1 

1 

Iililjl 

LODdOD        

KeoMivtoD 

PolluuD         

4.2!IS.11B 

nm 

117^ 

7-2 

a  1  -    - 

3      -      - 

3 

z 

_ 

;  ;  -Jz 

It.  Jamea,  WaMmloMor 


zt.vm 

H2,4D4 

68,410 


/St.  UaryleboDfl 
t  |Hampetaad  .. 
§  I  at.  ftmcrai    .. 

5 1  lalloEMn         318.143 

j^'    Ht.Hary,6(okeNe«liigtiiii  i       SOMU      — 

(.Hackney        1«g,«0t      - 

C^t.  Ollea  and  Bt.  Ooarse,         3H.7S3      — 
^  I     BliKiiiiibiiry. 
i    at.  Hartm-lD-the-Ftelda  .. 

.5    Strand  t         

?J  Holbom;       

§  lulMkenwell 

S  I  St.  Lake.  Mlddltwejt 


i4Aie 


;  I  Bothnal  Ureen 
;  I  Whit«chapel  I 


71.420 
4S.;«.'j 


5;j7fl 
Mile  End  Old  Town         ..  107.593 

.Poplar I       1(W.748 

St,  Sittvioor.Routhwiirk    ..  I        n,177 
St.  OoorgB,  Honthwark    ..  BB,712 

Newington I      ll^»>4 


t.  Olavo 
BermondBBy  .. 
Rolherhltho  .. 
Iiambeth 
Batteroea 
1  WttQdBworth.. 
Cnmberwell  .. 
Oresawlcb    . , 
Lawlabam 
Woolwich 
Plnmitead 


vii-i: 


Lee 


Port  ol  London 


saw  I 

GS.436    ' 


•  loaladlnE  Bt.  Feter'i.  Wmtmlnsler  (popnlfitlon.iS.'i). 

* /nd/thf/fliF /?rav'Blnn  fnnnnlmtlrtn  Kill  r.lnc-nlnV  Inn 


Inn  <popnl>IiDn,  ij),  GhBrtsrhaoM  <T 
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8MALI/-POX— conZ/MMAi. 


Teekly  Statement,  3rd  QoMter,  lW(i—eoHtinued, 


Rept.  1.         Sept.  8.       Sept  15.  ;  Sept  22.  j  Sei»t  SB. 


Totals  for 

am 

Quarter, 
190Q. 


•>    I   _ 


2         - 

2  - 


3  - 


I  - 

I 


Sanitary  Arean. 


London. 
iAdminintrativt  County.) 

Kensington. 

Folham. 

Hammersmith. 

Paddington. 

Chelsea. 

St,  Oeorge,  Hanover  Sq.  • 

AVoHtminater. 

St.  James,  We^t minuter 

St.  Marylebone. 
Hampstead. 
St.  Fancras. 
Islington. 

St3fary,Stoko  Newintrton. 
.  Haokney. 

St.  Qiles  and   St  Qeorfru 

Bloomsbnry. 
St  Martin-in-the-Fieldi». 

Strand,  t 

Ilolbom.* 

Clerkenwoll. 

St.  Luke,  Middlesex. 

London,  City  of.  5 

Shorodit<>h. 

Bcthnal  Green. 

Whiteehapel.  ■ 

St.  George-in-tho-Katt. 

Limehoufle. 

Mile  End  Old  Town. 

Poplar. 

St.  Saviour,  Southwnrk. 
St.  George,  South  wark. 
Ncwinjfton. 
St.  Olave,  Soothwark. 
Bermondftcy. 
Rotherhithe. 
Lambeth. 
Batter-^ea. 
Wandsworth. 
Camberw<'l!. 
Greenwich. 
Lewinham. 
Woolwich. 
Plumrtead. 
'  Lee. 
Port  of  London. 


clodtiKr  Toner  Temple  (popnlntioa,  ff0K 


I  lacludiDff  Towor  ol  London  tv<^\»\*: at \ou,¥JiV^>, 
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Popula- 
tion 
(1891). 

4,232,118 

1 

1 

1 

1  April  7. 

Jl 

1         1 

1  ~~ 

* 

SUALL-fOT—i^Htimud. 

1 

Weekly  Statement,  Snd  Quarter,  190a 

Sanitary  Area:«. 

t 

April  14. 

April  3L  April ». 

1 
Ml 

1 

1 

lyfi. 

May  12. 

,    """^i 

1 

1  1 

si 

5  15 

1 

1 

\\ 

1 

It 

1 

London       

2 

1  - 

5 

1 

t     f 
-      1 

1                              1                    1 
'                   1       ■      -     ' 

(AdminMratlve  County.) 

1 

. 

1 

! 

1 

'Kensington 

166308 

1 

,  ^~  1 

—  — 

__  1  _^ 

— 

1 

■  — 

1 

Fulham          

91,639 

— 

1 

—  i  — 

1 

_.  ,  _ 

I 

^^   .      — « 

._ 

!    —  t  ** 

Hammersmith 

97,239 

— . 

1 

—     ^ 

—  1  ___ 

_ 

1  '^^         "^ 

__ 

!• 

Paddinirton 

117346 

— 

— 

„  '  _  i 

—  1  — 

1    __ 

1 

1  ~~ 

Chelsea          

96363 

— 

— 

—     —  1 

__  1 

1 

1    _ 

1  —  ■  __ 

1 

^mam             m^ 

^ 

St.  George,  Hanover  Sq.* 

Westminster 

.St.  James,  Westminster   . . 

78399 
56339 
24.996 

— 

j 

— —     — ^  1 

i     1 

1  __ 

1 

I    - 

1 

— 

• 

/"St.  Marylebone 

142,404 

— 

'  ^— 

1     - 

^—  1  — 

a;  1 

1 

-      1 

1 

—    1   — 

i 

Hampstead 

68.416 

— 

,  "~" 

_    ;    1 

—  I  — 

—  — 

— 

1      ^_ 

_ 

~~   1   "~ 

s< 

a 

StPancras 

234,379 

— 

li-i 

—  1  — 

3     - 

1 

1 

— 

Islington        

319.143 

— 

— 

_    1    __   • 

1 

1 

1 

— 

1    — 

m 

'A 

St.  Mary,  Stoke  Newington 
I.  Hackney        

30336 
198,606 

~" 

— 

-1-' 

i 
1  - 

— ^  1  "^ 

_ 

1 

1 

^^^ 

\ 

m 

t5 

f  StL  Giles  and  St.  George, 
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Clerkenwell 
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St.  Luke,  Middlesex 

42,440 
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I  London,  City  of  5     . . 
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Bethnal  Green 
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Whitechapel  0 

74,420 

— 

— 

—      — 
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^— 
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«  <  St  George-in-the-East    . . 

46.795 

— 
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—     __ 
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'       —       _ 

• 

Limehouse 

57376 

— 

—  1 

—    i    — 
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— .     — 
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—   .     — 

_ 

1 

M 

Mile  End  Old  Town 
.Poplar 1 

107392 
106,748    : 

— 

^_  1 

—  '  —  1 

^^^     ""^  1 

^^ 
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(St. Saviour, South wark   . . 

27,177 

— 
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— 

■ 

St.  George,  Southwark 

59,712 
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t   ^—          -^ 

—  ;  — 

Newington 

115304 

— 
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— 

\   —          —    i 
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1 

St.  Clave,  Southwark 

12,723 

— 

— 
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__ 

,    —          —    1 

~— . 

Bermondsey i 

84,682    , 

— 

— 
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— 
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i 

Rotherbitho 

39356 

— 

— 
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—      — 

—     —  1 

— 

'  —  '    —  ! 

—  ■  —  ! 

♦j    Lambeth        

S  ^  Battersea       
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—  1  ^» ' 
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Wandsworth ' 
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Camberwell 
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Greenwich 
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52,436 

— 

— . 

1 

—  '  —   1 

1 

__  1 
1 

—  1  — 

"""        i 

_ 

_ 

Lee       
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— 

1 

•  Including  St  P-eter  s.  Westminster  (jpopulation.  285).  t  Including  Middle  Temple  (popnlatioii,  96). 

:  Including  Gray's  Inn  (population,  %6).  Lincoln's  Inn  (population.  ^7).  OharterhooM  (popnlttttoii.  IM) 

8«ai^e  iBB  (popolatioti,  31),  and  Fumival's  Inn  (poptOatioB,  ISl). 
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Small-pox— eon^inued. 


Weekly  Statement  3nd  Quarter,  l900'-eonHnued. 


1 
1 


Junes.    ;  June  10. 


!JII  lilll 


I 


June  23. 


June  30. 


i 

P 


4    I    -    i      2    !    -    ■      4 
1-1  I 

!-,-.!        -    ,      1 


-'     91-;     2i-l     81- 


__     I    __        ___     ,    ;     _  A    \     


-  1        - 


1         -        _        _  3        _ 


1 

3 


Totals 

for  2nd 

Quarter, 

1900. 


Sanitary  Areas. 


$9 

6 
3 


—       —         5 


2      London. 

i     (Administrative  County.) 
Kensington. 
Fulham. 

—  I  Hanunersmith. 

—  Faddington. 


I       - 
1       - 


1                                                                                                                            ■ 

1          .  .         ^. 

R 

0 

_              .^              .—             _             —                               ^— 

, 

4 

1             ' 

1  _         i  _    _    _    _ 

.,'.".    1    . 

9 

1 

1 
-             —             i     —     ;       —            —     1       — 

1      ^ 

1     - 
1  I  - 


-         -         _.-,_;      1    '     - 


Chelsea. 

St.  George,  Hanover  Sq.» 

Westminster. 

St.  James,  Westminster. 

St.  Marylebone. 

Hampstead. 

St.  Pancras. 

Islington. 

St.  Mary,  Stoke  Newington. 

Hackney. 

St.  Giles  and  St.  George, 

Bloomsbnry. 
St.  Martin-in-the-Fieldfl. 

Strand.t 

Holborn.t 

Olerkenwell. 

St.  Luke,  Middlesex. 

London,  City  of.$ 

Shoreditch. 
I  Bethnal  Green. 
'  WhitechapeLB 
I  St.  George-in-the-East. 
:  Limehouse. 
'  Mile  End  Old  Town. 
•  Poplar. 

I  St.  Saviour,  Southwark. 

St.  George,  Southwark. 
I  Newington. 
,  St  Clave,  Southwark. 

Bermondsey. 
'  Rotherhithe. 

Lambeth. 

Battersea. 
i  Wandsworth. 
'  Camberwell. 

-  j    —    '  —       —      Greenwich. 

-  I    —    ;  —  '    —    j  Lewisham. 
-I    —       ~"  I    ""      Woolwich. 

-  I    —      —      —    '  Plumstead. 

-  i    -    I  -  '    -    I  Lee. 

1  I    —    i     1  I    —    '  Port  of  London. 


1  I    - 


I  Ittfildding  Inner  Temple  (population,  90). 


I  Including  Tower  of  London  (population,  868). 


5I!»»»" 

woo. 

-- 

Sanltan'  Areas. 

14.    WySL 

JnJyaH. 

int.*. 

Ang.lL 

Aiw.ta. 

!li|| 

1 

III 

1 

1 

1 

jj 

1 

1 

tondoo       

Pnlham          

SUT.el««.           

isa-m  '7-3 

168^    1  -  :  -      - 
81,639    !     a  ,  _     _ 

97.239      a  :  -    - 

in,M8  .  _   -    - 

: 

3 

: 

- 

; 

: 

z 

i 

- 

- 
- 

- 

wrge,  BuQover  St).  * 


8,  WoitDilnaUr   . 


S8.4I6 


IHt.  ai1«  uid   Bt.  Oaorse. 
BloomsbniT' 
St.  Hartln-ln-the-Pletdi . . 
fllraodt         
Holbom:       

S  IcierkenveU 

^  I  St.  Luke,  UlddLetiei 
{.I.OQdoa.City  of  i    .. 


'Shoredttoh  .. 
BolliDBl  Green 
Whitechapel  | 


Mile  EDd  Old  Town 

Rt,  Savioar.Houtbvikrk  . 
St.  Qcorge,  RontbwBTk    . 


l2JfllW 
lSt<,IX> 

74.420 

4^7U.■J 

67378    ' 
107392 
100,7-18 

27,177 


Rotherbltlis 

Batteraea 
WandaiFotth . 
Oamberwell 
QreeniTlch 


■  iDQlndlng  Bt.  Peter'i,  Weatmlnner  <i 


Weatm Inner  (population.  ZS.'i).  t  locludln 

(Hmnlatjon,  ^>,  Uouoto's  Inn  (popoUtlon.  27), 
>M  Inn  (papolBtlon.  311,  uid  FuralTal'*  Ina  (pop 


t  iDcludlDB  Middle  Temple  (popiil*tloQ.MX 
'—'--1.  m,  (Aurterhoiue  (popahtloB.  UB), 
(popalaUOD.  in  I. 
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Small-vox— continued. 


Weekly  Statement,  Srd  Qoarter,  WO—contintud. 


ig.35. 


Q 


SeptL 


Septa 


Sept  15. 


o 


o 


Sept  23. 


Sept  39. 


Totals  for 

Srd 

Quarter, 

1900. 


o 


5 


I 


—         2 


1    I   -       - 


-   ,    -       -        16     '     - 


2  - 

2  - 


2       - 


1       -       -       - 


3  — 


4  - 

1  - 


Sanitary  Areas. 


London. 
(Administrative  County.) 

Kensington. 

Fulham. 

Hammersmith. 

Paddingrton. 

Chelsea. 

St.  George,  Hanover  Sq.  • 

Westminster. 

St.  James,  Westminster 

St.  Marylebone. 

Hampstead. 

St.  Pancras. 

Islington. 

StMary,  Stoke  Newington. 

Hackney. 


St.  Giles  and   St.  George 

Bloomsbnry. 
St  Martin-in-the-Fields. 

Strand,  f 

•  Holbom.J 

Clerkenwoll. 

St.  Liike,  Middlesex. 

London,  City  of.  $ 

:  Shoroditch. 

Bethnal  Green. 
I  Whitechapel.il 
'  St.  George-in-the-Ea»t. 

Limehouse. 

Mile  End  Old  Town. 
I  Poplar. 

St.  Saviour,  Southwark. 

St.  George,  Southwark. 

Nowington. 

St.  Clave,  Southwark. 

Bermondsoy. 

Rotherhithe. 

Lambeth. 

Battersea. 

Wandsworth. 

Camberwell. 

Greenwich. 
'  Lewisham. 
I  Woolwich. 
'  Plumstead. 
'  Lee. 
I  Port  of  London. 


Including  Inner  Temple  (population,  96). 


I  Including  Townr  of  London  (popr}atlon,  808). 


■  lii.'l'idlng  St.  pBler'a,  WL^stmlniter  (popuHtton 
^  rn.-ludlng  Oiay'a  Ian  (pi>pi:lation.  iS.!),  I,mco.„„  .„„  ,„„ 
Sfiph  Jaa  (poj)iiiil/o  1, :.']  ■,  ami  Farrlvaralno  (popuKU 


tT  Tnnpio  (poTiulAtlon.  M).  |  Inaludlog  ToTcr  of  London  (i>oiiulatloE.8aS). 


^    St  OMrse,  Hanover  Sq.*. 

WMtmlntfer 

11  Jkioas,  WsttmlQiiler  . 
I  81  ICuTleboM 


JSlPuiTrM    . 


f-81  OI[M  »nd  St.  OKirse, 

Bloomiburv. 
Bt  Honln-ln-tbe-Plelds .. 

Blr«ndt 

Holbom:        

Clerkenwell 

SC  Lake,  MlddteMX 
iLoDdoD,  Olty  a(|     .. 

Shorediliih 

BethDBl  Oroan 

Wbltecbapetl 

St.  aearae-la-thp-Eut    .. 

Llmebouia 

Ulle  End  Old  Town 

Poplar 

'9t.  aavloar,  Sonth-wark   .. 

3tO«ir«e.3oathwark    .. 

NdWln^n 

ai.  OlBvo,  Soulhwatk       .. 

Bannondiey 

RoEherbltbe 

Idmbetb       

BalterMA       

Wandsworth 

Lewliham 

Woolwich       

PlonMtoad 

Lh        


BOAMLEt  FXrW^-amtlimtd. 


WmU7  SUtCQual  3rd  QoBiter,  IWH 
JaijT    jDly  U.  ^  JnlT  21.   Jatfit.    Anc.l.     A.IW.1L 


:il 


lllillilllll  |i| 


isujts  I 

euae 

BTJW 
U1JM 

TSMa 


111,401 

es,iid 
sstfn 

i<e.Ki6 


10  ill    i  aus 


30,782 

ujn9 

26.317 

stfla 
e&Tia 

12,440 

SIJS»3 
124.00» 
129.133 
74,420 
45.796 
67378 
V/1161 
166,748    I 
37.177    i 
W.71S    . 
I     115.8(14    ' 

■  12,723    '. 

I    ei.6»3  ' 
'    3»,-as  ' 

■  17633    ■ 
.     150JU8 

:     1!HI,842 

'.     23534 

106.413 

I       40348    . 

I       62,436    I 

30.103 


•laait^lag^L  nteft,  WeHtmlDster  (pppnlMlDO.Ml.        t  Incladlng  Middle  Temple  (popnWh 
,  Including  Onjr*  Ion  rpopnlnKoa.  JtSX  Uocoln'*  Inn  (i«nMla.'HQn,ll^,iSairt«hQiMB  (popnWIoi 
staple  IDD  (popaUtloD,  l\t,  mA  ?nni\\a\  i  \aa  Vv°V>:^VV"i<^^>- 


1  IscludlDff  Inorr  Trmple  {popnl&tlDn,  OS).  I  loclndlag  Toww  ol  Lcadoo  (popidatuiik,  S)6) 

61  «% 


i.-l'id  ng  Hi.  Petera,  WL'atminster  (popuLition,  STS).  »  Inpludtnjr  Middle  Temple  drnpolaHoo,* 

i;ludii«  Qrsy  s  Inn  (popi;l»«on,  Mi.  Llncolu'a  Inn  (population.  27),  ObinorhouiW  (populitlan,  IM 
ai-iplo  Ina  (popiit  nio  I.  :'l  ■,  and  Farclvil's  Inn  (population,  121). 


19? 


I  Isetndlng  lonet  Tsmpto  (popnlKUoa,  am.  TnnlnWm  1b!W«  *t  Uaina  (poptdttion,  8m 


tPort  of  London 


»  f?J.Wi_  "  Sl^/*-  J^«»'™''»»8r  (PypntatlotL  »).        t  Inclndlna  MWaio  Temple  (popnUlloiL  KL 
,  iDelndlDi  Onf  laoJvojmbMva.  SRDl  tlncol?)  Inn  (populatiDii.  m  UhutarhoDW  (popoktloiiTw). 

Staple  Inn  (popnlatlon,  31),  and  Fnnilvftl'i  Idd  (popoLittoii.  131). 
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40        4 
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87      - 

87        1 
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45        S 

37        1 

ml    s 
m      a 

W        2 

m-    a 

m\    a 

»'    ' 
n!    2 

58  '    — 

'i- 

ClOTkenwelL 

St.  Loke,  MIddlHCK. 

LODdOD.CItroI.I 

Shoredilch. 

Mile  End  Old  Town. 
Poplar. 

St.  ftavioor,  Sonthwark, 

St.        y&s^m^ 

Lambeth. 
Batlenes. 
Wanda  won  b. 

Camberwell. 

LewlBham. 
Woolwich. 

Lee. 

Port  of  London. 

Ibdadtaw  lasv  Tmpta  (jNvwUMMi^  m 


I  loclndlng  Tower  ol  London  lvoiiu\&t\oa,M^t- 


M 


8CAIIL,BT  FEVSB-( 


SL  OOm  Md  St.  OeorES, 
I       BlooDMbury. 
;    St  Martin-in-UiB-Fielr-- 
:    Strandt 
l<Holl)orD: 
;    Oleikeawell  .. 
I    St,  Lake,  Mtddlenei 
[.London.  City  of  i    ■■ 


39.732 


J    Bethnal  Orern 
r    Whllecluiiiel  I 


Mile  End  Old  TovD 

'SI.  aaviour.  tkiulhvurk  .. 
at.  George.  Sonthwark    . 
Nflwiaitan 
St.  Olave.Soiithnark 
Bermondsey  -. 


Liiml 


W,177  !  1  -  ' 
5H,712  ■  10  - 
115,804  I  e  1  ! 
12,723  1  —  ' 
84,682  8  — 
S9,23!i  I  3  !  - 
375,203  I  21  - 
150,^8  '  13  1 
156,912  10  3 
23ra14 
1S.413 
92.947 
40,B4a 
93.438  ' 
Sll.103 


-      16  '  -  '   14 


3      31      —      34      —  ,21   \ 


•/n,7ud/nf  St  IWer'n.  We9tmlnBtor(popuUition.2^1.  *  ln-A\iA\Ti»14\&«eTBm'ete(MPiil««on,(i 

Staple  Inn  (population.  aU,  ftnd  Vnioi-^iVBlno  <vop.i\».x\™,mv 


iMl 


I  ladndlw  iDDir  Templi  (papniktion.  IM).  I  locIadlDg  Towar  of  London  (papaUllai],8ee). 


m 


■loolildliwgt  Peter's,  Weetmtnstorf  popnUHon.  335).  t  Inelucling  Middle  Tompio  (population,  S6). 

:rarlnafagO'*riIaa  fpopnlnlron,  ail).  LinPolD'eInn(pupu\s.UQO.m,Cbartoih<ius9  iTwpalatlon,  ueK 

Staple  tan  (population,  al).  and  FurnivaVn  Inn  ^p^>^la^^^\\on,V!.V^. 


22  Wttodiworlh. 
66  CftDiberwdl. 
28  I  ateonwicb. 


\  IbcMUbc  InBer  Itmple/popalaUoii,  liex 


I  rni-Iudlog  Tower  ol  Lgn4on  (votn>l»^w(i,WJ^ 


JRlmadt 
1  Holborn  t 
ClerknnweU  .. 
I  &c  Luke.  Ulddlewx 
ILoDdon.Cityof!     .. 
I  Shoreditch     .. 
BethnalOieeD 


129.133 
74,431> 
45.795  I 


_        2       ii____|4,_        3J_ 

1,      8|-i      »,1|      «'3        *,-|      *  \    ^ 

1        s;2|      i;-l      8-        8J-|Ull 


St.  SaTiDur,  Southwark 
fi'„  Qearge.  ^uthwark 

StOlavB.Soutbwftrk 

BermaDd4«y  .. 

Rolhorhithe  .. 

Lambeth 
,  BatEorsea 
,     Wandiworlh.. 
:    Camberwell  . . 

Woolwtcb       .. 
Plumntead     .. 


WJIJ 
115^04 
1-J.72H  ■ 

3(i.SK> 
275,203 

158.943 


4(l.'<48 
B3,4.%  I 

tt,m 


'  Including 8t  Petal's.  WwImlnBWf  (populRtlon.SSS).  1  lnc\>j4Mw(M.V44\eTem?\e  Vw^nlatton.lfl 

:  Including  Qny"*  Ian  rpopulalion,  2B3),  LlQColn'ilnn  (pcipu\B.UoQ  ■fli,C>LittBT'BOM»B  SooviKtoi.'Ofc 
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AnA^U  Mbmobanda  Pbhpabbo  or  Bbvisbd  in  the  MBDIOAIi 

vSSSm^  Dbpabtmbht  daring  1900. 
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^ISSlmt     (^*)  ^  ^^  ProTision  of  Isolatioii  Hospital  Accomxaodatton  h§  ^ 

Local  AathoriUes.    Beviadil,  Au^st,  1900*  \    ^ 

(2.)  Plague  Memorandom.    Prepared,  Septemberi  1900.  ^ 

(3.)  Direotions  for  the  nee  of  the  HaflEkixie  Plague  Prophjrla^ll^ 
Prepared,  September,  1900. 

(4.)  Directions  for  obtaining  and  forwarding  f<Hr  Bacteri( 
Examination  Material  from  Suspected  Plague  Gases, 
pared,  September,  1900. 

(5.)  General  Memorandum  on  the  Proceedings  which  are  ad 
in  places  attacked  or   threatened   by  Epidendc  D 
Revised,  Septeml>er,  1900. 

(6.)  Memorandum  as  to  Annual  Reports  of  Medical  OtBoum 
Health  (London).    Revised,  December,  1900. 

(7.)  Memorandum  aa  to  Annual  Reports  of  Medical  Oflftrail^ 
Health  (Provinces).    Revised,  Dacember,  1900. 


(1.) 

On  the  Provision  of  Isolation  Hospital  Accommodatioh 

by  Local  Authorities. 


This  memorandum  is  designed  to  represent  to  those  who 
responsible  for  the  health  of  communities  the  importance  of  : 
providing  hospital  accommodation  for  the  isolation  of  cases  Of  4 
infectious  disease,  and  of  doing  so  before  the  actual  invasion  of '1 
their  districts  by  such  disease.  It  is  further  intended  to  indicate  !  i 
to  local  authorities,  more  especially  to  those  of  districts  of  small  or  i  i 
moderate  size,  the  means  by  which  they  may  most  advantageously  H 
make  such  provision.  Some  general  principles  to  be  held  in  view  >^ 
by  all  authorities  who  propose  to  provide,  by  means  of  loana  i^ 
sanctioned  by  the  Local  Government  Board,  isolation  hospitals  for  f  ^ 
their  districts  will  be  set  forth  in  the  course  of  the  memorandum^  tijl 
Those  in  italics  are  points  which  the  Board  regard  as  indispensable*  f^ 


*  1 


The  provision  of  hospital  accommodation  for  cases  of  infectiona    ] 
diseases  is  to  be   regarded   primarily  as  a  measure  of  sanitary 
defence,  for  the  protection  of  the  public  against  the  spread  of  theae 
diseases,     it  is  true  that  such  accommodation  incidentally  server  '^ 
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other  nsefal  purposes.    Thus,  it  is  frequently  of  value  for  the  app.a,ico.I6. 
relief   of    individuals  suffering  from   infectious  disease,   whose  jjemorand* 
sufferings  may   be  alleviated  and  their  recover^'  promoted  by  prepared  or 
affording  them  better  accommodation  and  attendance  than  they  are  Sedicai*"  *^* 
able  to  obtain  at  their  own  homes.     Or  it  may  be  the  means  of  ?®E*^5SS* 
avoiding    senous    mconvenience  and    pecuniary   loss,  as  when 
infections  di8eas>e  breaks  out  in  a  school,  a  lodging  house,  or  a 
place  of  business.     But,  nevertheless,  the  most  important  function 
which  such  a  hospital  serves  is  that  of  the  isolation  of  the  first 
cases  of  infectious  disease  with  a  view  to  preventing  its  further 
spread  in  the  household  or  locality  invaded. 

In  order  that  a  hospital  may  fulfil  this  function  it  is  essential 
that  it  should  be  in  re^iness  beforehand.  Experience  has  shown 
that  on  the  invasion  of  an  epidemic,  a  hospital,  even  of  a  temporary 
kind,  can  seldom  be  provided  and  got  ready  for  use  until  the  time 
when  it  would  have  been  of  most  service  is  past.  The  accommo- 
dation, moreover,  which  is  required  when  an  epidemic  has  become 
established  is  on  a  larger  scale  than  would  have  sufficed  for  the 
isolation  of  the  first  cases  ;  and  hospitals  hurriedly  erected  during 
the  stress  of  an  epidemic  are  never  satisfactory  in  construction  or 
suited  to  the  permanent  needs  of  the  district. 

An  isolation  hospital  being  intended  primarily  for  the  protection 
of  the  public  at  large  rather  than  for  the  benefit  of  individuals,  it 
u$  undesirable  that  admission  should  be  subject  to  restrictive 
charges  and  conditions  which  may  tend  to  prevent  the  use  of  the 
hospital  by  the  poorer  portion  of  the  community  ;  that  is  to  say, 
by  those  who  have  the  leust  facilities  for  isolation  and  treatment 
at  their  own  homes.  In  some  districts,  however,  e.g.^  at  health 
pei-orts,  it  may  be  advisable  to  provide  special  accommodation  of  a 
superior  kind,  such  as  private  wards,  for  persons  willing  to  pay 
for  it. 

Area  to  le  served  by  a  hospital. — The  extent  of  area  for  which 
in  isolation  hospital  may  serve  will  depend  in  some  degree  upon 
considerations  of  local  topography.     If  the  area  be  too  large  the 
usefulness  of  the  hospital  will  be  diminished,  owing  to  the  diffi- 
culties attending  the  conveyance  of  patients  over  long  distances. 
Button  the  other  hand,  the  unnecessary  multiplication  of  small 
hospitals  is  to  be  avoided  on  grounds  both  of  economy  and  of 
efficiency.    As  compared  with  that  of  several  smaller  hospitals, 
the  establishment  of  a  single  hospital  containing  an  equal  number 
of  beds  saves  the  cost  of  duplicating  various  buildings,  appliances, 
«nd  ofiicers ;  it  facilitates  the  classification  of  patients  according 
io  the  diseases  from  which  they  are  suffering  ;  and  it  enables  a 
more  efficient  staff  to  be  maintained,  since  the  hospital  is  less 
likely  to  remain  empty  for  considerable  periods.     Hence,  where 
districts  are  not  very  large  or  populous,  combination  for  the 
porpose  of  providing  hospital  accommodation  is  often  of  advantage. 
Id  the  less  densely  populated  parts  of  the  country,  a  market  town 
^th  the  surrounding  rural  district,  or  the  several  sanitary  districts 
wmprised  in  one  poor  law  union,  may  form  a  convenient  area  for 
the  purpose  of  combined  hospital  provision.    A  hospital  intended  * 
*>lely  for  small-pox  may  serve  a  larger  area  than  a  hospital  for 
<^r  infectiotis  diseases.    The  modes  by  which  local  authorities 
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ipp.  A;  Na  16.  may  combine  for  the  provisioii  of  hospitals  are  set  forth  in  an 
Memoronda  office  memorandum  on  "Isolation  Hospitals,"  which  may  be 
^'vSSun^th      obtained   on  application,  for  the  guidance  of  local   authorities 


re 


Medical  desiious  of  such  combination  or  of  establishing  hospitaJs  under 

SaHnff^oS.^      *^®  sanction  of  the  Local  (Jovernment  Board, 

Size  of  Hospital  in  propartion  to  papulcUion, — The  amount  of 
permanent  isolation  hospital  accommodation   which   should   be 
provided  in  proportion  to  the  population  will  depend  upon  varioua 
considerations,  among    the    most  important  of    which  are  the 
character  of  the  district,  whether  urban  or  rural  ;    the   rate  of 
increase  of  population  ;  the  housing  and  the  habits  of  the  people ; 
and  the  amount  of  intercourse   with  other  places  from   which 
infectious  disease  may  be  introduced.    As  a  rough  estimate,  one 
bed  for  every  thousand  inhabitants  is  sometimes  adopted,  but  in 
view  of  the  diverse  circumstances  of  different  districts  this  cannot 
be  regarded  as  a  definite  standard.     Moreover,  the  sufficiency  of 
the   hospital  accommodation  will  depend  not  merely  upon  the 
aggregate  number  of  beds,  but  also  upon  the  way  in  which  they 
are  arranged  in  wards.     In  a  single  block  with  wards  connected 
together  only  one  disease  can  safely  be  treated  at  a  time  ;  and  I 
thus,  at  a  hospital  containing  only  one  such  block,  occasions  mij  | 
arise  when,  owing  to  the  hospital  being  partly  occupied  by  OM  | 
disease,  a  case  of  a  second  disease  requiring  isolation  cannot  safely 
be  taken  in,  although  there  ipay  be  a  number  of  beds  empty  at  thia  ' 
time. 

It  is  common  to  find  that  the  demand  for  hospital  accommoda* 
tion,  when  people  have  come  to  appreciate  the  benefits  of  its  use, 
increases  far  beyond  what  was  at  first  anticipated  ;  and  for  this 
reason,  as  well  as  to  allow  for  growth  of  the  population  and  for  the 
possible  need  for  temporary  extensions  during  epidemics,  it  is 
well  at  the  outset  to  provide  for  the  contingency  of  future  enlarge- 
ment. 

Site, — In  selecting  a  site  for  an  isolation  hospital  the  following 
considerations  should  be  had  in  view  : — It  should  be  convenient 
of  access,  and,  as  far  as  practicable,  central  for  the  population  and 
area  which  it  is  to  serve  ;    but  of  course  not  in  a  very  populous 
neighbourhood.     (In  the  case  of  hospitals  in  which  small-pox  is 
intended   to   be   received  the   choice   of  site   must   be  specially 
governed  by  considerations  as  to  the  number  of  inhabitants  in  the 
neighbourhood,  which  will  be  referred  to  later  on.)     It  will  be  of 
much  convenience  if  sewers  and  a  public  water  service  are  avail- 
able ;  but,  if  not,  a  sufficient  supply  of  wholesome  water  must 
provided,  and  arrangements  will  have  to  be  made  for  the  treatmefli 
of  the  sewage  by  application  to  land,  due  care  being  taken  to  avoi<^5 
-pollution  of  any  well  or  spring  or  of  any  river.     The  sit^  shool^^ 
.  be  in  a  healthy  and  open  situation  with  a  dry  subsoil,  and  shout.:!^ 
be  preferably  of  a  compact  and  regular  shape,  and  ^ot  too  st 
Its  area  will  depend  upon  the  size  of  the  hospital,  and,  except  in 
case  of  a  very  small  hospital,  should  rarely  be  less  than  two  ac 
«     ind<>ed   it   is  well   to   obtain  a   larger  site   than   may  at  first 
required,  in  order  to   atford  space  for  subsequent  extension 
necessary.     More  land,  too,  will  be  needed  if  the  sewage  has  to 
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disposed  of  on  the  site.     The  siie^  or  so  much  of  it  as  is  to  form  app.  a.  No,  i& 

the groutids  of  the  liospital^  should  he  enclosed  by  a  wall  or  close  ^^^^^^^^ 

fenct  at  least  6  feet  6  incites  in  height^  and  every  building  which  pn-partNi  or 

is  to  contain  infected  persons  or  things  sliould  be  at  Ifost  M)  feet  3Mic.u"^*** 

distant  from  the  boundary.^  Department 

"^  ^  during  IWU. 

Hospital  buildings. — These  should   be   of    three  classes,  viz.  : 

Ifit,  ward-blocks  for  the  reception  of  the  sick  ;  2nd,  administration^- 

bJock  for  the  housing  of  the  staff  and  stores  ;  and  3rd,  out-othces, 

as  laundry  and  mortuary.     In  hospitals  for  permanent  use  these 

buildings  should  be  of  brick  or  stone.     Temporary  buildings,  as, 

for  instance,  buildings  constructed  of  wood  or  corrugated  iron, 

are  ill  suited  for  permanent  use  as  hospitals,  for  the  reanon  that  it 

is  difficult  to  maintain   them  at  a  proper  temperature   duriug 

extremes  of  hot  and  cold  weather  ;  moreover  they  are  less  durable 

than  brick  or  stone  buildings,  requiring  more  frequent  repairs  in 

order  to  keep  them  in  a  properly  weather-proof  condition,  and 

they  are  liable  to  be  destroyed  by  fire  and  storm.    It  is  not  the 

practice  of  the  Local  Government  Board  in  oidimiry  cases  to 

sanction  loans  for  iron  hospitals  i/r  for  hospital  buildings  of 

temporary  character. 

Existing  buildings  originally  designed  for  a  different  purpose 
BQch  as  dwelling  houses,  even  when  of  large  size,  are  rarely  found 
to  be  well  adapted  for  the  reception  of  patients ;  especially  for 
the  accommodation  at  one  time  of  patients  suffering  from  different 
infectious  diseases.  An  existing  house,  however,  may  sometimes 
serve  as  the  administration-block,  if  it  have  sufficient  land 
attached  on  which  to  erect  ward-blocks. 

The  fidministration-blocky   which  should   be   kept  free  from 
patients  and  infected  articles,  should  be  so  placed  as  to  control  the 
entrance  to  the  hospital  grounds,  unless  a  porter's  lodge  is  intended 
to  be  erected.     It  should  contain  quarters  for  the  matron  or  care- 
taker, and  a  sufficient  number  of  bed-rooms  for  the  nurses  and 
servants  who  will  be  required  to  work  the  hospital  when  in  full 
operation  ;  also  a  nurse's  sitting  room  ;  a  kitchen  (preferably  in  a 
one-storey    projection    with    top   ventilation),   store-rooms,    dis- 
pensary, &c.     In  hospitals  of  considerable   size  quarters  for  a 
resident  medical  officer  will  also  be  necessary.      It  is  well   to 
provide  in  the  administration-block  accommodation  on  a  scale 
awmewhat  in  excess  of  what  may  be  at  first  required,  in  order  that 
it   may    be    available    for   future  extensions    of    the    hospital, 
temporary  or  permanent ;  but  in  any  case  the  block  should  be  so 
planned    that     it    can    be    easily    enlarged    in    the    future    if 
necessary. 

The  ward^blocks  should  be  one-storey  buildings,  unless  where 
in  exceptional  cases  or  at  large  hospitals  exigencies  of  space  may 
render  it  necessary  to  construct  blocks  of  two  storeys ;  in  such 
case  each  storey  should  have  a  separate  entrance  from  the  open 

If  desired,  an  open  oncliiDbable  railing  may  be  substituted  for  a  wall  or 
2|^  fence  for  so  much  of  the  boundary  as  is  witMh  Bupervision  and  control 
frwn  the  administration  blocJE  or  porter's  lodge,  as  between  the  points  X-X  on 
toe  aimezed  block  plan  A,  but  in  that  case  a  second  line  of  unclimbable  fence 
•mid  be  oonitraoted  within  the  first,  as  indicated  on  the  plan. 
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App.  a.  No.  18.  air.  The  annexed  plans  illustrate  two  different  types  of  ward- 
block  suitable  for  small  or  moderate  sized  hospitals.  The  type 
illustrated  in  plan  C  is  the  most  advantageous,  as  regards  both  cost 
of  construction  and  convenience  of  administration,  where  a 
number  of  patients  of  both  sexes  suffering  from  the  same  disease 
have  to  be  treated  at  one  time.  The  number  of  beds  in  each  ward 
will  vary  with  the  requirements  of  the  district,  and  it  is  some- 
times found  desirable  to  make  one  ward  rather  larger  than  the 
other,  as  indicated  on  the  plan,  in  order  that  young  children  of 
both  sexes  may  be  treated  in  the  women's  ward. 


Memoronda 
prepared  or 
revitied  in  the 
Medical 
Department 
during  19UU. 


wards  separately  entered 
Accommodation  of  this 
second  disease,  but  also 
for  the  keeping  under 
;  for  the  segregation  of  a 
or  as  private  wards  for 


Plan  B  shows  a  ward-block  with  small 
from  the  open  air  under  a  verandah, 
kind  is  useful  not  only  for  cases  of  a 
under  a  variety  of  circumstances,  as 
observation  of  a  case  of  doubtful  nature 
complicated,  noisy,  or  offensive  case  ; 
paying  patients,  &c. 

For  very  large  hospitals  other  types  of  ward  may  be  found  of 
advantage. 

In  the  ivai'd'blocks  each  bed  must  have  at  least  12  linear  feet  of 
ivall  space,  144  square  feet  of  floor  spa^e,  and  2,000  cubic  feet  of 
air  sjtace.  In  calculating  the  latter  any  height  of  wards  abovo 
13  feet  should  not  be  taken  into  account.  The  walls  should  be  of 
adequate  thickness  ;  and  the  inner  face  of  the  walls  as  well  as 
the  floors  and  woodwork  should  be  constructed  with  smooth 
impervious  surfaces  and  rounded  angles,  so  as  to  facilitate 
cleanliness  and  to  avoid  spaces  which  may  harbour  dust  and  dirt. 
Ventilation  should  be  by  windows  on  opposite  sides  ol  the  ward  ; 
the  windows  should  be  double-hung  sashes  with  fanlight  above, 
and  the  fanlight  should  be  made  to  fall  inwards,  hopper-fashion, 
with  side  cheeks  to  prevent  down  draughts.  The  area  of  the 
windows  should  be  sufficient  bat  not  excessive  ;  one  square  foot 
of  window  to  every  70  cubic  feet  of  ward  spice  is  a  suitable  pro- 
portion. The  best  aspect  for  the  ward-blocks  is  usually  with  the 
windows  facing  respectively  south-east  and  north-west.  The 
wards  should  have  adequate  means  of  warming,  which  may  with 
advantage  be  so  contrived  as  to  furnish  a  supply  of  warm  fresh 
air.  An  ample  supply  of  hot  water  for  baths  should  be  provided, 
and  bath-rooms  should  be  capable  of  being  warmed.  The  closets 
and  slop  sinks  should  be  placed  in  annexes  separated  from  the 
wards  by  cross-ventilated  lobbies.  The  closets  should  be  water- 
closets  where  practicable  ;  and  the  slop-sinks  should  be  of  an 
appropriate  pattern  adapted  to  receive  the  solid  and  liquid  contents 
of  bed-pans,  the  waste-pipe  being  3  inches  in  diameter  and 
arranged  similarly  to  the  soil-pipe  of  a  water-closet. 

The  out'Offices  will  comprise  such  buildings  as  laundry, 
disinfecting-chamber,  mortuary,  and  ambulance-shed ;  and  in 
large  establishments  a  boiler-house  and  engine-house  may  be 
needed.  Except  in  very  small  hospitals,  the  laundry  should 
comprise  a  wash-house,  a  drying-closet,  and  an  ironing  room. 
An  apparatus  should  be  provided  for  the  disinfection  by  steam  of 
bedding  and  articles  which  cannot  be  washed.    The  mortuary 
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should  be  in  a  cool  and  unobtrasive  position,  and  should  be  app.  A.No.ia. 
lighted  from  the  north  only.  *  Memo'^da 

prepared  or 

A  discharging-block  is  not  unfrequeutly  provided,  consisting  of  revffledinthe 

an  undressing-room,  a  bath-room,  and  a  dressing-room,  in  which  Department 

coQTalescen^s  may  take  their  final  bath  and  put  on  clean  clothes  during  1900. 
before  leaving  the  hospital. 

Each  building  which  is  to  contain  infected  persons  or  things 
should  be  at    least    40    feet    distant    from    any    of   the    other 

buildings. 

The  drains  of  each  block  should  be  trapped  from  the  commoti 
drain  and  ventilated  separately  by  an  inlet  just  above  the  trap 
and  by  ventilating  shafts  at  their  highest  points. 

The  annexed  block  plan  A  illustrates  the  arrangement  upon  a 
rectangular  site  of  al)out  two  acres  of  a  hospital  containing  16  beds, 
in  two  ward  blocks  with  administration-block  and  out-offices  ; 
space  being  also  reserved  for  future  extensions.  The  best 
arrangement  of  the  buildings  will,  however,  in  practice  largely 
depend  upon  the  shape  and  contour  of  the  site. 

If,  owing  to  the  bleakness  of  the  site,  it  is  considered  desirable 
that  the  several  blocks  should  bo  connected  by  covered  ways, 
these  should  not  be  enclosed,  but  should  be  open  at  the  sides.  A 
Kreen  for  protection  against  wind  and  driving  rain  may  be 
provided  if  desired. 

Hospitals  for  small-pox. — In  view  of  the  frequently 
demonstrated  liability  of  small-pox  hospitals  to  disseminate  that 
disease  to  neighbouring  communities,  and  in  order  to  lessen  the 
^  of  such  occurrence,  the  Board  require  the  following 
conditions  to  be  complied  with  in  the  case  of  small-pox  hospitals 
Provided  by  means  of  loans  sanctioned  by  them  : — 

Ist.  The  site  ^^iist  riot  have  within  a  quarter  of  a  mile  of  it 
either  a  hospital^  whether  for  infectioxis  diseases  or  not^ 
or  a  workhouse,  asylum,  or  any  similar  establishment, 
or  a  population  of  as  many  as  2U0  persons. 

2nd.  The  site  must  not  have  uithin  half  a  mile  of  it  a 
population  of  as  many  as  600  persons,  whether  in  one 
or  more  institutions,  or  in  dwelling -houses. 

3rd.  Even  where  the  above  conditions  are  fulfilled,  a  hospital 
must  not  be  used  at  one  and  the  same  time  for  the  re* 
ception  of  cases  of  small-pox  and  of  any  other  class  of 
disease. 

Ilsefnl  information  on  the  administration  of  isolation  hospitals, 
derived  from  experience  of  them  in  various  parts  of  England  and 
Jjaled,  will  be  found  in  a  report  [C— 3290]  of  the  Medical 
Apartment,  1882— re-issued  in  1894. 

W.  H.  Power, 

^^<H5al  Government  Board,  Medical  Officer, 

Medical  Department, 
August,  1900. 
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APP.  A,  No.  la 

Memoranda 
prepared  or 
reviiMd  in  the 
M^oal 
Department 
during  1900. 


Plagub  Memorandum. 

(1.)  Administrative  Considerations, 

Plague  having  for  the  space  of  nearly  two  centuries  re< 
from  Europe,  has  in  recent  years  once  more  trended  west^ 
and  has  now  again  appeared  in  Great  Britain.  Sanitary  Autho 
of  England  and  Wales  will  therefore  need  to  be  on  the  ale 
detect  the  presence  of  this  disease  in  their  districtd,  with  a 
to  prevent  its  becoming;  epidemic  among  their  populations. 

It  is  to  be  anticipated,  from  the  behaviour  thus  ^r  of  the  r 
western  extension  of  the  disease,  that  plague  will  not  re 
fasten  on  that  section  of  our  population  which  is  properly  ho 
cleanly,  and  generally,  in  a  sanitary  sense,  well  to  do ;  that  r 
it  will' especially  affect,  if  it  obtains  foothold  in  one  and  an 
district,  insanitary  areas  such  as  are  peopled  by  the  poorest 
and  where  overcrowding  of  persons  in  houses  and  dirt  and  sq 
of  dwellings  and  of  inhabitants  tend  to  prevail. 

In  these  circumstances  the  following  facts  respecting  p 
deserve  to  be  borne  in  mind  : — 

(1.)  Plague  has  an  incubation  period  of  3  to  5  (in  except 
cases  of  perhaps  8  to  10)  days. 

(2.)  Plague  is  wont,  especially  in  its  earlier  manifestai 
to  assume  a  mild  form,  or  even  to  present  anom 
symptoms,  tending  to  confound  it  with  other  and 
innocent  diseases. 

(3.)  Plague  in  all  its  forms  must  needs  be  regarded  as 
Bonally  infective. 

(4.)  Plague  affects  rats  as  well  as  the  human  subject ;  it 
indeed,  be  found  causing  mortality  among  these  1 
animals  antecedent  to  its  definite  invasion  of 
population.  There  can  be  no  doubt  that  the  ral 
man  are,  as  regards  plague,  reciprocally  infective. 

Although  local  authorities  should  be  on  their  guard  a^ 
phigue,  it  is  not  intended  to  suggest  that  there  exists  any 
for. alarm.  There  can  be  no  doubt  that,  in  this  country,  hy§ 
conditions  and  methods  of  dealing  with  infectious  diseases  a 
^in  advance  of  those  of  former  centuries  wherein  plague 
repeatedly  epidemic  in  our  populations  ;  they  are  in  advance 
as  we  believe,  of  those  in  localities  abroad  where  plagu< 
shown  itself  formidable  in  recent  years.  And  in  so  far  as,  i 
districts,  these  conditions  and  methods  are  now  satisfacton 
sufficient,  there  is  the  less  likelihood  of  spread  of  infection 
plague  cases  casually  imported.  During  the  past  50  years 
has  occurred  in  England  and  Wales  a  large  diminution  i 
mortality  from  most  diseases  of  the  infectious  class,  and  i 
same  period  typhus  fever  has  declined  almost  to  extinction.' 
latter  disease  is  that  which,  as  regards  the  conditions  under'' 
it  becomes  prevalent,  most  closely  resembles  plague.    Whe: 
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it  may  be  confidently  anticipated  that  the  measures  of  sanitary  app.  a.  No. 

improvement,  of  isolation  and  of  disinfection,  which  have  been  Memorandi 

found  effectual  against  indigenous  disease  such  as  typhus  will,  if  prepared  oi 

promptly  and  thoroughly  brought  to  bear,  be  equally  effectual  Modi^i*°^ 

against  plague.  JuTnJwSo 

First  among  measures  requisite  for  control  of  plague  is  prompt 
information  to  the  local  authority  of  all  cases  of  the  disease 
occurring  in  their  district.  The  Board,  therefore,  have  issued  an 
Order  requiring,  under  penalty,  immediate  notification  to  the 
Medical  Officer  of  Health  of  the  district,  and  by  him  to  the  l^oard, 
of  every  recognised  case  of  plague.  Meanwhile,  and  in  order  to 
help  towards  recognition  of  this  disease  in  its  obscurer  mani- 
festations, a  statement  of  the  clinical  features  exhibited  by  this 
malady  will  be  found  in  Part  (2)  of  this  Memorandum.  Further, 
and  with  a  view  to  assisting  in  the  identification  of  plague  newly 
developing  in  one  and  another  district,  the  Board  have  arranged 
for  bacteriological  testing,  without  cost  to  the  local  authority,  of 
material  submitted  to  their  Medical  Officer  by  the  Medical  Officer 
of  Health  from  the  earliest  suspected  case  or  cases.* 

In  the  event  of  plague  being  detected  in  any  district,  the 

measures  to  be  taken  to  prevent  its  spread  are,  generally  speaking, 

those  which  are  available  against  the  more  ordinary  epidemic 

diseases  of  this  country,  as  set  forth  in  the  accompanying  "  General 

Memorandum."    These  measures  include  prompt  removal  of  the 

sick  persons  to  hospital  and  their  isolation  therein  ;  the  destruction 

Of  thorough  disinfection  of  all  infected  articles,  with  the  effectual 

disinfection   also  of  the   invaded   dwelling  place  ;    the  keeping 

Qnder  observation  during  10  days  after  detection  of  each  plague 

ca&'  all  persons  who  have  been  in  contact  with  the  patient,  and 

house  to   house   visitation   for   the   discovery  of   unreported   or 

.auspicious  cases  ;    the  abatement  as  speedily  as  possible  of  all 

insanitary  conditions  in  the  locality  which  may  tend  to  the  spread 

of  the  disease  ;  and,  in  the  case  of  death,  the  prompt  disposal  of 

^ke  corpse,  with  all  due  precautions  against  its  becoming  a  source 

^t  infection. 

An  essential  measure  of  precaution  in  view  of  the  observed 
Elation  between  plague  in  rats  and  plague  in  the  human  subject, 
^ill  be  the  prompt  destruction  of  all  rats  in  districts  threatened 
^r  invaded  by  plague,  care  being  taken  that  their  carcases  are 
^Uected  and  burnt  without  being  unduly  handled. 

It  is  to  be  noted  that  when  treated  in  a  well  appointed  hospital, 
^ith  plentiful  fresh  air  and  proper  attention  to  cleanliness  and 
disinfection,   plague,   except   in   its   pneumonic   and  septica^mic 
^orms,  shows   but  small   infective   power ;    and   that    therefore 
doctors  and  nurses  in  attendance  on  the  sick  run  but  little  risk  of 
contracting  the  disease.     Nevertheless,  these  and  other  persons 
brought  into  close  relation  with  plague,  may  be  afforded  protection 
^inst  infection  by  submitting  themselves  to  protective  inocula- 
tion of  the  sort  practised  with  advantage  to  the  inhabitants  of 

*  I>irectioiiB  for  coUecting  and  forwarding  suspected  material  are  issued  by 
^  Local  GoTeniment  Board  to  Medical  Officers  of  Health. 
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App.  A.  No.  16    invaded  areas  by  Professor  Hafifkine,  under  the  auspices  of  i 

Indian  Government,  in  Bombay.  As  yet  the  protective  matei 
in  question  is  not  generally  purchaseable  in  this  country.  I 
the  present,  therefore,  and  until  further  notice,  the  Board,  havi 
provided  themselves  with  a  supply  of  Professor  Haffkine's  pla^ 
prophylactic,  will  be  prepared  to  issue  this  material  in  limii 
amount  to  the  Medical  Officers  of  Health  of  districts  aetua 
invaded  by  plague,  for  the  protection  therein  of  doctors,  nur: 
and  other  persons  that  are,  under  the  conditions  of  the  invac 
area,  being  subjected  to  sustained  exposure  to  plague  infection. 
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(2.)  Symptoms  of  Plague. 

An  ordinary  attack  of  Plague  usually  begins  some  three  to  f 
days  after  exposure  to  infection.  Such  attack  may  devel 
gradually,  but,  as  commonly  met  with,  there  is  sudden  onset  w; 
much  fever,  as  indicated  by  a  high  temperature,  rapid  pul 
headache,  hot  skin,  and  thirst.  The  eyes  are  injected  as  if 
flamed  ;  the  expression,  at  first  anxious  and  frightened,  becon 
subsequently  vacant  and  dull  ;  the  utterance  is  thick,  and  the  g 
unsteady  ae»  in  one  under  the  influence  of  drink.  There  ia 
times  a  distinct  tendency  to  faint.  The  tongue  is  at  first  cove: 
with  a  moist  white  fur  except  at  the  edges,  which  are  red,  1 
later  on  it  becomes  dry  and  of  a  mahogany  colour. 

The  most  distinctive  sign  of  plague  is  the  presence  of  swellic 
or  '*  buboes "  as  they  are  called,  in  the  groin,  armpit,  or  ne 
These  "  ouboes,"  which  led  to  the  disease  being  called  *'  bubo 
pl.igue "  and  which  have  no  relation  to  venereal  complai  3 
appear  as  a  rule  about  the  second  or  third  day  of  the  dise- 
Tney  are  usually  painful  and  tender  ou  pressure,  and  in  size  tJ 
vary  from  thai  of  an  almond  to  that  of  an  orange.  Later  on  t  J 
may  '*  gather  "  and  burst  like  an  ordinary  abscess.  There  11:1 
too,  appear  about  the  body  purple  spots,  and  what  are  known 
"  carbuncles." 

But  buboes  are  not  an  essential  feature  of  plague.     Cases  oc 
in  which  these  manifestations  of  the  disease  are  greatly  dela.; 
or  even  absent,  as  for  insiauce  in  *•  Pneumonic,"  '*  Gastric,"    * 
**  Septiciemic "    plague;    forms   of   the    malady   which   may 
mistaken  for  respectively    inflammation   of   the   lungs,   typb 
fever,  and  acute  blood  poisoning.    Plague  in  these  forms  is  alv« 
grave  ;  not  only  because  of  the  fatality  of  the  cases,  but  for 
reason     that     they,    especially     the    "  pneumonic,"    are    hi^i 
infectious  to  other  persons.     It  is  important,  therefore,  that 
localities  where   plague   is   present   or   is    threatened,   cases 
anomalous  illness  of   the  above  sorts  be  without   loss  of  t 
brought  under  medical  supervision. 

Besides  the  forms  of  plague  already  referred  to  there  is 
another,  namely  the  so-called  "ambulant"  form.  In  plague 
this  description  the  affected  person  is  hardly  ill  at  all,  preseni 
no  definite  symptoms  perhaps  beyond  indolent,  though  paitt 
swellings  in  groin  or  armpit.  Such  plague  cases  may  neverthe 
be  instrumental  in  spreading  the  disease,  and  any  persons  th' 
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fore  who,  having  been  possibly  exposed  to  plague,  exhibit  these  app.  a,  No.  le. 
lymptoms,  should  be  isolated  and  watched  medically  until  the  MemoTanda 
nature  of  their  malady  has  been  definitely  ascertained. 

W.  H.  Power, 


ired  or 


Local  Government  Board, 
Medical  Department, 
September,  1900, 


prepared  ( 
revised  in  the 
Medical 
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Medical  Officer.       during  1000. 


(3.) 

Directions  for  the  Use  of  the  Happkinb  Plague 

Prophylactic. 

This  prophylactic  material  is  harmless,  and  can  be  left  about 
▼Hhoat  danger.  But,  once  opened,  the  contents  of  a  flask  are 
^y  contaminated,  and  prolonged  exposure  of  the  flask  to  day- 
%lit  is  to  be  aToided.  When  kept  in  sealed-up  flasks  in  a  dark 
^  fiufficinntly  cool  place,  the  material  is  likely  to  retaiu  its 
power  indefinitely. 

I  The  prophylactic  is  to  be  given  by  hypodermic  injection, 
^this  purpose  an  ordinary  Pravaz  syringe  (with  the  piston  in 
j*^er)  may  be  employed.  Before  use  this  syringe  should  be 
"infected  by  keeping  it  filled  with  a  five  per  cent,  solution  of 
^Hc  acid  for  at  least  one  hour,  and  washed  out  afterwards 
^*  Water,  previously  boiled  for  ten  minutes  and  cooled  down 
^]^'  Alternatively,  a  Pasteur  syringe  (such  as  is  used  for 
^mx\Q  serum,  having  a  piston  in  india-rubber)  may  be  em- 
P'<^yed.  It  should  first  be  disinfected  by  boiling  for  ten  minutes 
^^ter.  In  either  case  the  needle  of  the  syringe  should  be  kept 
*€rile  by  wi-apping  it  up  in  a  wet  cotton  pad  soaked  with 
^bolic  solution. 

*  Each  flask  before  being  opened  is  to  be  shaken,  so  that  its 
^Jitents  may  become  well  mixed. 

*•  For  an  adult  male  in  average  health,  about  five  to  six  cubic 
^^metres  (1.5  minims  counting  for  one  cubic  centimetre)  is  the 
?^'  This  should  be  preferably  injected  under  the  skin  of  the 
ti?^?^'  ^^^  ^  woman  the  dose  is  four  to  Hve  cubic  centimetres, 
^  ^  it  is  slightly  less  than  for  a  man ;  and  for  a  child  the 
*^ount  varies  according  to  age,  the  rule  being  to  give  one  twenty- 
J^*^  of  au  adult  dose  for  each  year  of  the  child's  age.  Infants 
r*^^  inoculated  without  harm.  The  dose  will  vary  according 
-JJ«  estimated  standard  strength  of  the  particular  sample  in  the 
^  (the  strength  of  each  sample  and  adult  dose  is  marked  upon 
^^^  flask). 


irm  should 
soaked  in  a 


• 

,*  Before  proceeding  to  inoculate,  the  surface  of  the  an 
^.^^leansed  by  means  of  a  pad  of  lint  or  cotton  wool  sof 
^® Percent,  solution  of  carbolic  acid,  or  in  other  suitable  dis- 
^.^^m  solntion.  The  patient  should  be  made  to  sit  down 
g^^^^J^e  inoculation  is  made.  No  special  dressing  is  necessary 
^  the  puxicture,  but  it  may  be  covered  with  a  pad  of  sterilized 
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App.  A,  No.  16.    cotton  wool  OF  boric  lint.    The  arm  should  be  kept  -at  rest.    No 

changes  in  diet  or  occupation  are  necessary. 

6.  The  inoculation  should  induce  '*  reaction  "  ad  follows  :-^Soiii'e 
smarting  is  felt  immediately  after  the  inoculation,  and  in  a  few 
hours  there  is  redness  at  the  seat  of  the  injection,  with  more  or 
less  swelling  and  some  tenderness.  There  is  also  some  pain  on 
movement.  In  from  10  to  15  hours  this  decreases,  though  it  does 
not  altogether  disappear  for  five  or  more  days.  The  ^  reaction  " 
is  further  shown  by  a  rise  of  temperature  which,  in  the  majority 
of  instances,  does  not  exceed  102^  F.,  and  lasts  for  about  24  hours. 
Nervous  individuals  sometimes  show  a  tendency  to  faint. 
Caution  must  be  exercised  in  persons  suffering  from  heart 
affections,  and  in  those  who  have  chronic  diarrhoea  or  the  like. 
For  such  persons  the  dose  should  be  reduced  by  one  hsdf,  and 
repeated  on  two  occasions,  at  intervals  of  three  to  five  days.  With 
these  reservations,  it  may  be  said  that  anyone  can  be  safely 
inoculated.  The  protection  is  regarded  as  established  as  soon  as 
the  general  symptoms  of  reaction  have  developed.  Failure  to 
produce  in  a  series  of  cases  inoculated  with  a  given  sample  of  the 
material,  reaction  marked  by  the  rise  of  temperature  referred  to, 
point  to  the  prophylactic  having  deteriorated.  In  such  case  the 
operation  should  be  repeated  with  a  larger  dose  of  the  same 
material,  or,  better  still,  with  a  fresh  sample  from  another  flask. 

7.  It  is  requested  that  a  detailed  account  of  all  operations  done 
with  this  prophylactic,  and  of  all  collected  observations,  be 
communicated  to  the  Medical  Officer,  Local  Government  Board, 
Whitehall,  London,  S.W. 

W.  H.  Power, 

Medical  Officer. 
Local  Government  Board, 
Medical  Department, 

September,  1900. 


(4.) 

Directions  for  Obtaining  and  Forwarding  for  Bacterio- 
scopic  Examination  Material  from  Suspected  Plague 
Cases.  

IThe  Local  Goveimynent  Board,  with  a  vieiv  to  assisting  in  the 
identification  of  2jlague  nctvly  develojnng  in  mie  and  another 
district,  Imve  arranged  for  bacteriological  testing,  ivithoiit 
cost  to  the  local  autho7^ittj,  of  material  from  the  earliest 
suspected  case  or  cases  in  tJie  district.  This  material  can  be 
received  only  from  the  Medical  Officer  of  Health,'] 


A. — From  the  Living  Person, 

1.  Clean  with  soap  and  water  and  then  with  alcohol  the  last 
phalanx  of  either  the  second  or  third  finger.     When  dry,  or  after 
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mopping  with  a  clean  cloth,  pnt  a  piece  of    tape  roand  the  atp.  a.no.  i 
proximal  end  of  the  last  phalanx  bo  as  to  cause  venoas  congestion.  Memoranda 
Prick  the  palmar  snrj^e  of  this  phalanx  with  a  sterile  needle,  ^^^1^^\ 
and  immediately    take    up    the  exuding  blood  in  two  sterile  Medical" 

capillary  tubes  such  as  are  used  for  collecting  vaccine  lymph.  SuSngSoo* 

These  tubes  when  charged  should  be  sealed  at  both  ends. 

2.  When  there  is  a  discharging  bubo,  collect  fluid  therefrom  in 
capillary  tubes  as  in  the  case  of  blood.  When  this  discharge  is 
not  of  a  sufficiently  fluid  character  for  collection  in  this  way, 
place  some  of  it  in  a  small  glass-stoppered  phial,  previously  well 
^washed  out  with  alcohol,  care  being  taken  that  no  alcohol  remains 
in  the  phial. 

3.  If  expectoration  be  obtainable,  collect  some  in  a  phial  in  the 
manner  prescribed  in  section  2. 

B. — From  the  Dead  Body, 

I  Cat  out  any  inflamed  lymph  gland,  together  with  some  of  its 
BDrronnding  tissue^  and  place  the  whole  in  a  wide-mouthed  glass- 
rtoppered  bottle,  previously  well  washed  out  with  alcohol,  care 
being  taken  that  no  alcohol  remains  in  the  bottle.  The  bottle 
dioidd  have  the  stopper  well  secured  and  sealed. 

2.  Obtain  also  a  piece  of  the  spleen,  dealing  with  it  in  the  same 

manner. 

All  suspected  plague  material  should  be  carefully  packed  so  as 
to  avoid  risk  of  breakage. 

It  is  to  be  addressed  to  "  The  Medical  Officer,  Local  Govern- 
ment Boarrl,  Whitehall,  London." 

Fall  particulars  as  to  source  should  in  each  instance  accompany 
tlie  material  forwarded. 


Local  Government  Board, 
Medical  Department, 
September,  1900. 


W.  H.  Power, 

Medical  Officer. 


(5.) 
^KJER^L  Memorandum  on  the  Proceedings  which  are  ad- 

^Bable  in    PLACES  ATTACKED  or  THREATENED  by  EPIDEMIC 

Disease. 

!•  Wherever  there  is  prevalence  or  threatening  of  cholera, 
^Wheria,  fever,  or  any  other  epidemic  disease,  it  is  of  more 
^^  common  importance  that  the  statutory  powers  conferred 
^^^  lx)cal  Authorities  for  the  protection  of  the  public  health 
*^<>^l(i  be  well  exercised  by  those  Authorities,  acting  with  the 
*^^ice  of  their  Medical  Officers  of  Health. 
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4?p.A,Ko.  16.       2.  Proper  precautions  are  equally  requisite  for  all  classes 

society.  But  it  is  chiefly  with  regard  to  the  poorer  populatio 
resident  in  the  courts  and  alleys  of  to\\Tis  and  in  the  labourei 
cottages  of  country  districts,  that  Local  Authorities  are  calh 
upon  to  exercise  vigilance,  and  to  proffer  information  and  advic 
Common  lodging-houses,  and  houses  which  are  sub-let  in  sever 
small  holdings,  always  require  particular  attention. 

3.  Wherever  there  is  accumulation,  stink,  or  soakage  of  houi 
refuse,  or  of  other  decaying  animal  or  vegetable  matter,  tl 
nuisance  should  as  promptly  as  possible  be  abated,  and  precautic 
should  be  taken  not  to  let  it  recur.  Especially  examinatic 
should  be  made  as  to  the  efficient  working  of  sewers  and  drain 
and  any  defect  therein,  and  any  nuisance  therefrom  or  from  at 
foul  ditches  or  ponds,  should  be  got  rid  of  without  delay.  Tl 
ventilation  of  sewers,  the  ventilation  and  trapping  of  houi 
drains,  and  the  disconnexion  of  cistern  overflows  and  sink  pip 
from  drains  should  be  carefully  seen  to.  The  scavenging  of  tl 
district,  the  cleanliness  of  the  surface  of  the  ground,  and  the  sta 
of  receptacles  for  excrement  and  of  ash-pits  or  dust -bins,  vr 
require  close  attention.  In  slaughter-houses,  and  where^ 
animals  are  kept,  strict  cleanliness  should  be  enforced. 

4*  In  the  removal  of  filth  during  periods  of  epidemic  disease^ 
is  commonly  necessary  to  employ  chemical  agents— «.^.,  gre 
copperas,  or  chlorinated    lime — for  reducing   or  removing  r 
offence  and  harm  which  may  be  involved  in  the  disturbance 
the  filth.     In  the  removal  of  privy  contents  these  agents  are  xxl 
particularly   wanted   if    the   disease   in    question    be   cholera 
enteric  fever.     The  chemical  agent  should  be  used  liberally  o  " 
all  exposed  surfaces  from  which  filth  has  been  removed.    Unpa^ 
earth  close  to  dwellings,  it'  it  be  sodden  with  slops  or  filth,  ou  i 
to  be  treated  in  the  same  way. 

5.  Sources  of  water-supply  should  be  well  examined.  W^ 
from  sources  which  can  be  in  any  way  tainted  by  animal 
vegetable  refuse,  especially  those  into  which  there  may  be  ^ 
leakage  from  sewers,  drains,  cesspools,  or  foul  ditches  ought 
longer  to  be  drunk.  Above  all,  where  the  disease  is  choN 
diarrhoea,  or  enteric  fever,  it  is  essential  that  no  impure  watex 
drunk. 

The  liability  of  leaky  water-pipes  to  act  as  land  drains  i 

to  receive  foul  matters  as  well  as  land  drainage  throi 

tbeir  leaks  is  not  to   be  overlooked.     And  such*  le^ 

pipes,  running  full  of  water  with  considerable  \e\o< 

are  liable  to  receive,  by  lateral  insuction  at  their  poi 

of  leakage,  external  matters  that  may  be  danger^; 

This  latter  fact   is  not  recognised   so  generally  ae 

should  be  ;  and  ignorance  of  it  has  probably  bafl 

many  inquiries  in  cases  where  water  services  have 

truth  been  the  means  of  spreading  disease. 

If,  unfortunately,  the  only  water  which  can  be  got  should 

open  to  suspicion  of  dangerous  organic  impurity,  it  ought  at  1< 

to   be  boiled   before  it   is  ut^ed  for  drinking.     It  should    not 

drunk  later  than  24  hours  after  it  has  been  boiled.     Filtering 

the  ordinary  kind  cannot  of  itself  be  trusted  to  purify  water. 
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cannot  be  too  distinctly  understood  that  dangerous  qualities  of  app.a.N( 
water  are  not  obviated  by  the  addition  of  wine  or  spirits.  Memoram 

prepared  ( 

6.  When  there  appears  any  probable  relation  between  the  die-  Jfediali*" 
tribution  of  disease  and  of  milk  supplies,  the  cleanliness  of  dairies,  P®^*^^ 
the  purity  of  the  water  used  in  them,  the  health  of  the  persons    ^  °*^ 
employed  about  them,  and  the  health  of  the  cows  that  furnish 
milk  should  always  be  carefully  investigated.     Even  apart  from 
any  apprehension  of  milk  being  concerned  in  a  particular  out- 
break of  disease,  it  is  desirable  that  English  people  should  adopt 
the   custom,  which    is    always    followed    in    some    continental 
countries,  of  boiling  all  milk  at  once  upon  its  reception  into  a 
house,  unless,  indeed,  such  milk  has  been  previously  sterilised. 

7.  The  washing  and  lime-whiting  of  uncleanly  premisesy 
especially  of  such  as  are  densely  occupied,  should  be  pressed  with 
all  practicable  despatch. 

8.  Overcrowding  should  be  prevented.  Especially  where 
disease  has  begun,  the  sick-room  should,  as  far  as  possible,  be  free 
from  persons  who  are  not  of  use  to  the  patient. 

Ample  ventilation  should  be  enforced.  It  should  be  seen  that 
'^^ndows  are  made  to  open,  and  that  they  are  sufficiently  opened. 
Bispecially  where  any  kind  of  infective  fever  has  begun,  it  is 
eosential,  both  for  patients  and  for  persons  who  are  about  them, 
that  the  sick-room  and  the  sick-house  be  constantly  traversed  by 
streams  of  fresh  air. 

9.  The  cleanliest  domestic  habits  should  be  enjoined.  Refuse 
Oaatters  should  be  speedily  removed  or  destroyed  ;  and  things 
^'hich  have  to  be  disinfected  or  cleansed  should  always  be  din- 
ixifected  or  cleansed  without  delay.  The  influence  of  exposure  to 
Sunlight  and  fresh  air  in  the  destruction  of  infection  should  be 
t>ome  in  mind. 

10.  Special    precautions    of    cleanliness    and    disinfection    are 

^^ece^ary  with  regard  to  infective  matters  discharged  from  the 

^^^odies  of  the  sick.     Among  discharges  which  it  is  proper  to  treat 

^^J  infective  are  those  which   come   in   cases  of   small-Dox   and 

^  carlatina  from  the  affected  skin  ;  in  cases  of  cholera  and  enteric 

^ever  from  the  intestinal  canal ;  in  enteric  fever  also  the  urine  ; 

"i  n  cases  of  diphtheria  and  scarlatina  from  the  nose  and  throat ; 

likewise,  in  cases  of  any  eruptive  or  other  epidemic  fever,  the 

^Seneral  exhalations  of  the  sick.    The  caution  which  is  necessary 

^th  regard  to  such  matters  must,  of  course,  extend  to  whatever  is 

imbued  with  them ;  care  must  be  taken  that  bedding,  clothing, 

towels,  handerchiefs,  and  other  articles  which  have  been  in  use 

^  the  sick  may  not  become  sources  of  mischief,  either  in  the 

liouse  to  which  they  belong  or  in  houses  to  which  they  are 

<3onveyed.     So  far  as  articles  of  this  class  can  be  replaced  by  rags 

or  things  of  small  value,  it  is  best  to  use  such  things  and  burn 

them  when  they  are  soiled.    Otherwise  clothing  and   infected 

.articles  should  be  subjected  to  the  disinfectant  of  the  sick  room 

^fore  washing,  or  be  removed  for  disinfection  by  steam  heat. 

In  enteric  fever  and  eholera  the  evacuations  should  be  regarded 
^  <Apabl&  of  communicating  buol  infek^ious  quality  to  any  nightjfoil 

B963  Q 
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App.  A,  No.  16.  with  which  they  are  mingled  in  privies;  drains,  or  cesspools  ;  and 
after  such  disinfection  of  them  as  is  practicable,  they  should  be 
^disposed  of  without  delay  and  under  the  safest  conditions  thai 
local  circumstances  permit.  They  should  not  be  thrown  into  any 
fixed  privy  receptacle,  and  above  all,  they  must  never  be  cast 
where  they  can  run  or  soak  into  sources  of  drinking  water. 

11.  All  reasonable  care  should  be  taken  not  to  allow  infective 
disease  to  spread  by  the  unnecessary  association  of  sick  with 
healthy  persons.  This  care  is  requisite,  not  only  with  regard 
to  the  sick  house,  but  likewise  with  regard  to  schools  and  other 
establishments  wherein  members  of  many  different  households 
are  accustomed  to  meet. 

12.  If  disease  begins  in  houses  where  the  i>ick  person  cannot  be 
properly  accommodated  and  tended,  medical  advice  should  be 
taken  as  to  the  propriety  of  removing  him  to  an  infirmary  or 
hospital.  Every  Local  Authority  should  have  in  readiness  a 
hospital  for  the  reception  of  such  cases. 

Where  dangerous  conditions  of  residence  cannot  be  promptly 
remedied,  it  will  be  best  that  the  inmates,  while  unattacked  by 
disease,  remove  to  some  safer  lodging. 

Persons  who  have  been  in  association  with  the  sick  should  be 
kept  under  observation  for  a  time  corresponding  to  the  longest 
known  period  of  incubation  of  the  disease  in  question. 

13.  In  the  event  of  death  taking  place  from  an  infectious 
disease,  the  body  should  as  soon  as  possible  be  placed  in  a  coffin 
with  chlorinated  lime  or  other  suitable  disinfectant,  and  should 
be  buried  (or  cremated)  with  no  longer  delay  than  is  necessary  to 
allow  the  fact  of  death  to  be  verified.  Holding  of  "wakes," 
large  funeral  assemblages,  and  exposure  of  the  corpse  to  visitors, 
are  especially  to  be  avoided,  as  is  also  borrowing  of  mourning 
dress  for  the  occasion  of  the  funeral. 

14.  Privation,  as  predisposing  to  disease,  may  require  special 
measures  of  relief. 

15.  In  certain  cases  special  medical  armiigements  are  necessary. 
For  instance,  as  cases  of  cholera  in  this  country  sometimes  begin 
somewhat  gradually  in  the  comparatively  tractable  form  of  what  is 
called  "  premonitory  diarrhoea,"  it  is  essential  that,  where  cholera 
has  appeared,  arrangements  should  be  made  for  afl^ording  medical 
relief  without  delay  to  persons  attacked,  even  slightly,  with 
looseness  of  bowels.  So,  again,  where  small-pox  is  the  prevailing 
disease,  it  is  essential  that  all  un vaccinated  persons  (unless  they 
previously  have  had  small -pox)  should  very  promptly  b© 
vaccinated  ;  and  that  re-vaccination  should  be  performed  in  cases 
properly  requiring  it. 

16.  It  is  always  to  be  desired  that  the  people  should,  as  far  as 
possible,  know  what  real  precautions  they  can  take  against  the 
disease  which  threatens  them,  what  vigilance  is  needfnl  with  regard 
.to  its  early  symptoms,  and  what  (if  any)  special  arrangements 
have  been  made  for  giving  medical  assistance  within  the  district. 
Tor  the  purpose    of  -  such   iafornjat  jqa,    printed    hand-bills    or 
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placards  may  nsefully  be  employed,  and  in  cases  where  danger  is  app.  A,yo.i6. 
great,  honse-to-honse  visitation  by  discreet  and  competent  persons  Memoranda 
may  be  of  the  utmost  service,  both  in  quieting  unreasonable  alarm  P^^^^^fn^gia 
and  in  leading  or  assisting  the  less  educated  and  the  destitute  Medical 
parts  of  the  population  to  do  what  is  needful  for  safety  ;  as  well  J^^S'n?  wSSf 
as  in  the  discovery  of  unreported  or  suspicious  cases  of  illness. 

17.  The  present  memorandum  relates  to  occasions  of  emergency. 
Therefore  the  measures  suggested  in  it  are  essentially  of  an 
eitemporaneous  kind  ;  and  permanent  provisions  for  securing  the 
public  health  have,  in  express  terms,  been  but  little  insisted  on. 
It  is  10  be  remembered,  however,  that  in  proportion  as  a  district 
18  habitually  well  cared  for  by  its  Local  Authority,  the  more 
fonnidable  emergencies  of  epidemic  disease  are  not  likely  to  arise 
in  it 

18.  Provision  by  the  Local  Authority  for  disinfection  by  steam 
of  bulky  articles,  and  of  those  which  cannot  without  injury  be 
Med  in  water  or  exposed  to  chemical  agencies,  ought  always  to 
^  in  readiness.  Without  such  provision  no  complete  disinfection 
of  such  articles  can  be  effected.  Partial  and  nominal  disinfection, 
^des  being  wasteful,  may  be  mischievous,  as  giving  rise  to 
*  &lBe  security. 

19.  The  following  system  of  domestic  disinfection  may  be 
commended  to  Local  Authorities  who  have  already  provided 
adequate  public  means  for  the  disinfection  and  for  the  disposal  of 
infected  matters  and  things  : — 

(a.)  For  the  purposes  of  the  sick  room  such  as  the  reception 
of  soiled  handkerchiefs,  sheets,  and  the  like,  us  well  as 
for  the  swabbing  of  floors,  a  valuable  disinfecting 
solution  may  be  made  with  perchloride  of  mercury. 
It  is  well  to  have  this  solution  slightly  acid,  coloured 
also  in  such  a  way  that  it  shall  not  readily  be  confused 
with  drinks  or  medicines  ;  and  proper  caution  should 
be  given  to  avoid  accidents  in  its  use.  Local 
Authorities  will  find  it  advantageous  to  have  such  a 
solution*  prepared  and  issued  under  the  direct  instruc- 
tions of  the  Medical  Officer  of  Health,  and  supplied  of 

Solutionfl  fitted  for  the  de5»ired  purposes  are  : — 

(0  \  oz.  corrosive  sublimate,  1  fluid  oz.  hydrochloric  acid,  and  five  grains 
of  commercial  aniUne  blue,  in  three  gallons  (a  bucketful)  of 
common  water.  It  ought  not  to  cost  more  than  Sd.  the  bucket- 
ful, and  should  not  be  further  diluted.  The  use  of  non-metallic 
vessels  (wooden  or  earthenware  house  tubs  or  buckets)  should  be 
enjoined  on  those  who  receive  it,  and  articles  that  have  been 

-  soaked  in  it  should  be  set  to  so^  in  common  water  for  some 
hours  before  they  go  to  the  wash. 

V*)  Chlorinated  lime  (bleaohing  powder)  in  water,  of  the  strength  of  one 
part  In  100  =s  1  lb.  to  10  gallons  of  water. 

v^  Formalin — ^a  solution  of  formic  aldehyde  gas  in  water.  This  may  be 
used  diluted  in  the  proportion  of  1  part  of  formalin  to  50  parts  of 
water.    It  is  more  expensive  than  the  two  preceding  solutions, 

-  but  has  the  advantage  of  being  lees  corrosive,  and  less  likely  to 
injore  articles  with  which  it  coaxe9  in  oontaQt. 
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App.A,No.i6  a  uniform  streugth  at  the  infected  house  upon  the 

Mdmowinda  order  of  that  officer.    After  heing   steeped  in   such 

prepared  or  Solution  and  rinsed  linen  and  other  washable  articles 

iSSSi*°  ""•  should  be  washed  in  boiling  water. 

Denirtment 

duHngiwo.  (ft.)  In  places  provided   with  proper  systems  of  excrement 

disposal,  excrements  of  cholera  and  enteric  fever,  after 

being  treated  in    detail   with  the  same  disinfecting 

solution  in  ample  quantity,  may  be  safely  put  into  the 

ordinary  closet :  but  special  care  as  to  the  Hushing  of 

drains   and    sewers,    and    special    frequency    in    the 

removal  and  exchange  of  excrement  receptacles,  will 

commonly  be  wanted.    Where  the  only  closet  is  one 

that  communicates  with  a  cesspool  or  privy  pit,  the 

best  arrangement  for  the  disposal   of  infected  stools 

that  under  these  improper  local  circumstances  may  be 

found  practicable  will  have  to  be  adopted,  e.g.,,  special 

pails,  furnished  with  tight-fitting  lids  and  painted  a 

distinguishing  colour,  may  be  furnished  and  collected 

daily  by  the  Local  Authority ;   their  contents  being 

then  mingled  with  sawdust  and  burnt  in  a  furnace. 

(c.)  The  interiors  of  infected  rooms  should  be  disinfected  by 
skilled  persons  acting  under  the  directions  of  the 
Medical  Officer  of  Health.  The  room  should  be 
prepared  by  the  removal  of  such  articles  as  are 
best  disinfected  by  heat,  and  of  bright  metallic 
objects  which  would  be  tarnished ;  and,  where 
gaseous  disinfection  is  to  be  employed,  by  the  closing 
up  of  all  openings  and  crevices.  The  gas  most 
frequently  employed  in  the  past  for  the  purpose  of 
room-disinfection  has  been  sulphurous  acid  gas, 
obtained  by  burning  sulphur,  or  liberated  from 
cylinders  in  which  it  had  been  compressed  for  the 
purpose  ;  but  recent  experiments  tend  to  show  that 
the  disinfecting  power  of  this  agent  has  been  over- 
rated, and  that  chlorine  gas,  which  may  be  obtained 
by  pouring  sulphuric  or  hydrochloric  acid  upon 
chlorinated  lime,  and  formic  aldehyde  gas  evolved  by 
means  of  a  special  lamp,  are  more  efficacious  disinfec- 
tants. But,  inasmuch  as  the  infection  which  has  to  be 
destroyed  is  not  that  in  the  air  of  the  room,  but  that 
clinging  as  dust  and  dirt  to  the  surface  and  recesses  of 
walls,  floors,  ceiling,  and  furniture,  the  use  of  these 
gaseous  disinfectants  may,  with  advantage,  be  replaced 
by  the  spraying  upon  the  surfaces  to  be  disinfected  of 
a  liquid  disinfectant  such  as  one  or  other  of  the 
solutions  mentioned  in  the  note  to  paragraph  (a.) 

(c?.)  After  measures  of  disinfecting  a  room  have  been  taken 
the  wall  paper  (especially  if  soiled,  torn  or  loose) 
should  be  stripped  from  the  walls  and  be  burned,  and 
the  room  should  have  its  ceilings  and  walls  thoroughly 
washed  or  lime  whited.  The  floor  and  woodwork 
should  also  be  well  washed  with  soap  and  water. 
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20.  For    detailed    information    on    dianfection    bj    ikeac 

hospital  accommodation,  on  8mall-pox«  and  on  qncasions  of  scbo»L  

administration  during  the  prevalence  <rf  infectioos 'itfeaae. -fpfif  ch«  IZXfU't^L 
Office  Memoranda  and  Reports  on  theee  snbjccUL 
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MSMORANDUll  as  to  ASXITAL  REPORTS  of    MEDICAL    OrFK.Efi.^ 

OP  Health  (Loxdoa). 

Every  medical  officer  of  health  in  London,  appoin:e»l  an*irr 
Order  of  the  Local  GoTemment  Hoanl,  is  reqnir<e«'l  co  mak«  an 
uumal  report  with  regard  to  each  sanitary  dismct,  or  dlvisi^io.  ^A  i 
district,  which  is  nnder  his  saperintendence.  Thi»  r^^ifn  l^  to  k*?  fi:<r 
the  year  ending  the  3Ist  of  December,  or,  if  the  ot£c*!rr  ac  :hac  ix^'r 
has  not  been  in  office  for  a  whole  y^ar,  then  for  «o  miich  of  't,^ 
fear  as  has  elapsed  since  his  appoint m^^nt.  The  n^port  La  :o  u^- 
Oade  to  the  Boroagh  Conncil,  and  the  meviical  officte-r  of  Lrai:':. 
himself  should  send  a  copy  of  it  to  the  I>j«al  GoTfrmmeTir.  &'Ari 
wd  to  the  London  Conntv  Coancil.*  1:  shoaM  \j*^.  iLAir  ^  2«>.;. 
M practicable  after  the  expiration  of  the  year  to  *ri.:;L  ::  r*rrLi:r-», 
ttd  should  b*^  in  the  hands  bfith  of  the  Bor*>aif>i.  C'*jr^z^c'A  arri  •,:' 
the  Board,  within,  at  most,  five  months  from  the  ^ril  of  ;!:*•:  vrrir. 

fin  •  * 

The  Board's  copy  of  the  report  should  1^  forwar«i*ril  'x  :hr:::.  -wL-r. 
the  original  is  sent  to  the  R^rough  Council,  *^i»?>p':  TrLrr^  "r.-r 
report  is  likely  to  be  printed  by  or»ler  of  the  Boronj^h  Coun-:.!. 
In  8nch  cases  the  Board  need  only  be  sapplir^l  '*::h  a  prir.-^-l 
<?^»py.  It  is  very  desirable  that  the  annual  report  -hoa:  1  J>r  prl :.*-*:. 
J'JTthe  sake  of  facility  of  ref«:-rence  and  in  orler  :La:  a  snp^.v  o: 
copies  may  be  available  for  distribution  amon^'  rhe  U^ron^h  ■•'  %:.- 
fillors  and  i»ther  persons  intere3te<J. 

Article  IS  (Section  L>>  of  the  Boarr??  Orler  of  ^".h  D^:erf.'r/^.- 
1^1,  specifies  the  information  to  be  conMiri-^-J  :r:  rhe  ;jr.r.:.  -.i 
^p^>n,  and  is  annexe«l. 

The  rt-port  should  be  chiefly  conceme«l  wirh  the  conliriori-T 
iff«^tinji  health  in  the  district  and  with  the  mean??  for  im^/rovir**: 


'  Vilnrre  the  district  for  which  a  mtdical  officer  of  hralth  4C^««:*':  i*.  ^.hr  rj^rtin::.:.:^/ 
w  the  Tear  has,  in  coiL^eqaenoe  of  the  London  Gov-^mrr.rn:  Ac*..  I  •..<*.  or  o?  ar.T 
^JjW  made  thereunder.  >jeen  placed  under  the  jar>i:ct:on  of  turo  or  rr-or»T 
^nfh  Conneila.  the  medical  oflBoer  of  health  «hoa!d  -end  v*  each  Boroui^h 
^*'U|cil.  either  a  report  on  the  whole  area  for  which  he  ha*  acV:d  d:ihn^  the 
Pjf^tw  year,  or  a  report  relating  to  .-o  mach  of  that  area  a^t  on  the  '.'.I'.t 
j*«*nber  of  that  year  was  amier  the  jaria^liction  of  each  .-nch  IVirocirh  Copied  I. 
W  oo»-  report  only  be  made,  the  medical  officer  of  health  -hou Id  rtAice  -'jch 
JU^ctioitt  art  will  enable  each  Hcvongh  Council  to  a^Ksertain  rh*-  fskcr^  n^j^rialij 
'^B?  to  itii  own  district. 
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xvK  A.  No.  16.  those  conditions.  It  should  contain  an  account,  brought  up  to  ti^ 
end  of  the  year  under  review,  of  the  sanitary  circumstances  of  tl^ 
district,  and  of  any  improvement  or  deterioration  which  may  ha^ 
occurred  during  the  year  in  these  circumstances.  Care  should  t 
taken  to  report  fully  and  explicitly  on  the  influences  aflFecting— 
threatening  to  affect  injuriously  the  public  health  in  the  distnoH 
and  on  the  action  which  has  been  taken,  or  which  may  still 
needed,  with  a  view  to  combat  those  influences.  It  is  of  espec 
importance  that  the  medical  officer  of  health  should  record  wJ 
action  has  been  taken  to  remedy  unhealthy  conditions  which  " 
been  reported  by  him  in  previous  annuiad  reports,  or  in 
reports  presented  during  the  year  under  review,  and  that  attent: 
should  be  called  afresh,  vear  by  year,  to  such  as  rem. 
unremedied. 

As  subject  matters  concerning  which  the  Board  desire  to  ob 
through  annual  reports  of  the  medical  officer  of  health,  not  < 
definite  general  information  but  record  also  of  particular  c" 
of  condition  that  are  occurring  incidentally  or  by  action  of 
local  authority,  the  following  deserve  to  be  especially  born 
mind  : — 

General  features  of  the  district,  and  conditions  of  its  population 

House  accommodation,  especially  for  the  working  class;  it: 
adequacy  and  fitness  for  habitation.  Sufficiency  of  opei 
space  about  houses  and  cleanliness  of  surrounding 
Unhealthy  areas.     Overcrowding. 

Condition  of  sewers  and  house  drains. 

Removal  and  disposal  of  house  refuse — whether  by  loc5^ 
authority  or  contractors  ;  frequency  and  method. 

Water  supply  of  the  district  or  its  several  parts. 

Conditions  under  which  slaughter-houses,  bakehouses,  dairie  -^ 
cowsheds  and  milkshops,  factories  and  workshops,  an  ^ 
ofl'ensive  trades  are  carried  on. 

Nuisances  :  proceedings  for  their  abatement — any  remaining 
unabated. 

Methods  of  dealing  with  infectious  diseases  :  notification 
isolation  in  hospititl  ;  disinfection  ;  temporary  shelters 
mortuaries. 

With  regard  to  such  points  it  should  be  remembered  that  thes^ 
reports  are  for  the  information  of  the  Board  as  well  as  of  thr 
Borough  Council,  and  that  a  statement  of  the  local  circumstance^ 
and  a  history  of  local  sanitary  questions,  which  may  seem  superb 
fluous  for  the  latter,  may  often  be  needed  by  the  former. 

The  medical  officer  of  health,  in  reporting  his  proceedings  an»- 
advice,  should  put  on  record  whether  he  has  made  systematff 
inspections  of  his  district.  By  *' systematic  inspections"  ai^ 
meant  inspections  independent  of  such  inquiries  as  the  medico 
otficer  of  health  may  have  had  to  make  into  particular  outbreaks 
of  disease,  or  into  unwholesome  conditions  to  which  his  attentic^ 
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been  specially  called  by  complaints  or  otherwise,  and  such  ▲».  a.  m«l  ic 
'Qspections  will  include  the  house-to-honse  inspections  which  may  ^ 
be  necessary  in  particular  localities.  '  pi 

In  making   systematic  inspections,  as   in  much  of  his  other 

Action,  the  medical  officer  of  health  will  usually  have  required 

the  assistance  of  the  sanitary  inspectors ;  and  the  medical  officer 

fihonld  include  in  his  report  an  account  of  the  action  which,  at  his 

instance,  the  inspectors    may    have    taken    for  the  remoral   of 

nuisances  injurious  to  health. 

The  report  should  deal  with  the  extent,  distribution,  and  causes 
<^  disease,  especially  of  epidemic  and  notifiable  diseases,  within 
the  district ;  and  should  give  an  account  of  any  noteworthy  out- 
iH'eaks  which  may  have  engaged  the  attention  of  the  medical 
officer  of  health  during  the  year  under  review,  stating  the  result 
"^f  his  investigations  into  their  origin  and  propagation,  and  the  steps 
taken  by  him  or  on  his  advice  with  a  view  to  check  their  spread. 

The  tabular  statements  of  sickness  and  mortality  in  the  district 
during  the  year,  to  be  made  on  the  forms  supplied  for  the  purpose, 
should  be  the  subject  of  comment  in  the  text  of  the  report,  in  so 
^^  as  deductions  from  them  may  assist  the  Board  and  the 
Councils  concerned  to  an  appreciation  of  the  lines  of  action 
■heedful  in  the  future. 

It  will  be  observed  that  the  forms  for  record  of  statistical  data 
Supplied  on  the  present  occasion  differ  from  those  supplied  in 
'f  onner  years.  Four  tables  have,  at  the  suggestion  of  the  Incor- 
porated Society  of  Medical  Officers  of  Health,  been  substituted 
^or  Tables  A  and  B  previously  in  use.  This  has  been  done  with 
^  Tiew  to  facilitate  record  of  a  minimum  amount  of  statistical 
^xifonnation  of  the  sort  desired  by  the  Board. 

As  regards  these  several  tables  a  few  observations  appear  to  he 
^«edful: 

In  Table  I  should  be  stated,  for  the  whole  district  under  the 

^^perintendence  of  a  medical  officer  of  health,  the  number  and 

^^tes  of  births,  of  deaths  under  one  year  and  at  all  ages,  and  the 

'iataon  which  the  nett  death-rate  is  based.     Spaces  are  given  for 

^le  insertion  of  the  corresponding  figures  for  the  ten  previous 

^ears  for  the  sake  of  comparison,  a  comparison  which  will  often 

^ield  points   of  interest.      In   most  cases  there   should   be   no 

^fficulty  in  obtaining  the  figures  for  former  years  from  previous 

Annual  reports,  but  if  owing  to  changes  in  the  constitution  of  the 

district  or  for  other  reasons  the  figures  cannot  be  ascertained  for 

^n  years,  they  should   be  given  for  as  far  back  as  they  are 

^^ailable. 

In  Table  II  the  births,  and  the  deaths  corrected  by  the  exclusion 

^       ot those  of  non-residents  and  the  inclusion  of  those  of  residents 

^ying  elsewhere,  are  to  be  distributed  among  the  localities  to 

^Mch  they  belong,  space  being  given  in  this  table  also  for  the 

^^rtion  of  the  corresponding  figures   in   previous   years.     As 

M     f^rdg  the  classification  by  localities,  it  is  to  be  observed  t\iat  l\i« 
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APP.A,No.i6i    district  under  the  superintendence  of  a  medical  officer  of  health 

may  contain  several  parts  evidently  differing  in  their  circum- 
stances, or  having  very  different  rates  of  mortality,  either  from 
all  causes^  or  from  some  particular  disease  or  class  of  diseases. 
The  observation  of  these  diffejrences  can  scarcely  fail  to  lead  to 
valuable  information,  especially  when  the  returns  for  several 
years  can  be  compared  together,  and  It  is  in  view  of  such  differ- 
ences that  the  tabular  statements  are  required  in'  Article  18 
(Section  15)  to  be  classified  according  to  "  localities'^  and  that 
provision  for  such  a  classification  is  made  in  the  forms  supplied 
for  returns  of  deaths.  In  the  absence  of  any  obvious  differences 
of  the  above  sort,  it  will  still  be  desirable,  unless  the  district  is 
very  small  and  has  no  reco^^nized  sub-divisions,  to  classify  the 
deaths  according  to  the  part  of  the' district  in  which  they  occur) 
and  for  this  purpose  any  areas  of  known  population  (such  as 
wards,  parishes  or  groups  of  parishes,  or  registratit)n  sub-districts) 
may  be  taken  as  representing  **  localities  "  for  the  purposes  of  the 
Order. 

Table  III  provides  for  the  number  of  notified  cases  of  infec- 
tious disease  during  the  year,  classified  according  to  ages  of 
patients  and  localities,  and  also  the  number  of  cases  removed  to 
hospital  from  each  locality.  As  regards  the  classification  accord- 
ing to  locality,  the  same  considerations  apply  to  the  record  of 
sickness  as  to  those  of  deaths. 

Table  IV  provides  for  the  deaths  during  the  year  from  various 
causes,  classified  according  to  ages  and  localities.  In  populous 
districts  a  more  extended  table  in  a  similar  form  containing  a 
more  complete  classification  of  causes  of  death  may  with  advantage 
be  substituted  for  this  form. 


Great  care  should  he  taken  to  note  carefully  the  headings  and 
footnotes  before  proceeding  to  fill  the  columns  and  the 
blank  spaces  in  these  tal)hs. 

What  has  been  said  above  with  regard  to  the  information  which 
an  annual  report  should  contain  must  be  understood,  not  as 
suggesting  that  the  report  should  be  limited  to  these  subjects,  but 
as  indicating  the  sort  of  information  required  by  the  Board's 
Order.  Many  medical  ofiBcers  of  health  will  doubtless,  with 
great  advantage  to  the  administration  of  their  districts,  furnish 
much  more  detailed  information  and  statistics  respecting  pai*- 
ticular  questions  to  which  they  have  been  led  by  the  circum- 
stances of  the  foregoing  yeai'  to  devote  attention,  or  in  the 
investigation  of  which  they  may  have  arrived  at  definite 
conclusions.  Any  information  of  this  kind  will  be  appreciated 
by  the  Local  Government  Board. 


Local  Government  Board, 
December,  1900. 


W.  H.  Power, 

Medical  Officer, 
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EmACT  from  the  Obdkb  of  th«  Local  Oovbbhmkht  Boakd. 


8fch 


1891. 


IMim. 


^  18.  The  following  shall  he  the  daties  of  a  Medical  Offioer  of  Health  as 
'^P^i  the  District  or  part  of  a  District  for  which  he  is  appointed  (in  this 

■f^icle  lefencd  to  as '*  hia  District  *0  >- 

(I.)  He  shall  inform  himself  as  far  as  practicahle  respecting  all  inflaotnoes 
affeQting^Qr  threatening  to  affect  injorioosly  the  public  health  within 
his  District. 

<t.)  He  shall  iiiqnire  into  and  ascertain  by  such  means  as  are  at  his  disposal 
the  causes,  origin,  and  distribution  of  diseases  within  hJs  District,  and 
ascertain  to  what  extent  the  same  hare  depended  on  conditions  capable 
of  removal  or  mitigation. 

(3.)  He  shall,  by  inspection  of  his  District,  both  systematically  at  certain 
periods  and  at  intervals  as  occasion  may  require,  keep  himself  in- 
formed of  the  conditions  injurious  or  dangerous  to  health  existing 
therein. 

(4.)  He  shall  be  prepared  to  adyise  the  Sanitary  Authority  <m  all  matters 
affecting  the  health  of  his  District,  and  on  all  sanitary  points  involved 
in  the  action  of  the  Sanitary  Authority  :  and  in  cases  requiring  it,  he 
shall  certify,  for  the  guidance  of  the  Sanitary  Authority  or  of  the 
Justices,  as  to  any  matter  in  respect  of  which  the  Certificate  of  a 
Medical  Officer  of  Health  or  a  Medical  Practitioher  is  required  as  the 
basis  or  in  aid  of  sanitary  action. 

(6.)  He  shall  advise  the  Sanitary  Authority  on  any  question*  relating  to 
health,  involved  in  the  framing  and  subsequent  working  of  such  hve- 
laws  and  regulations  as  they  may  have  power  to  make. 

(6.)  On  receiving  information  of  the  outbreak  of  any  dangerous  infectious 
disease  within  his  District,  he  shall  visit  without  delay  the  spot  where 
the  outbreak  has  occurred,  and  inquire  into  the  causes  and  circum- 
etauoes  of  such  outbreak,  and  in  case  he  is  not  satisfied  that  all  due 
precautions  are  being  taken  he  shall  advise  the  persons  competent  to 
act  as  to  the  measures  which  may  appear  to  him  to  be  required  to 
prevent  the  extension  of  the  disease,  and  shall  take  such  measures  for 
the  prevention  of  disease  as  he  is  legally  authorised  to  take  under  any 
Statute  in  force  in  the  District,  or  by  any  Resolution  of  the  Sanitary 
Authority. 

(7.)  Subject  to  the  instructions  of  the  Sanitary  Authority  he  shall  direct  or 
superintend  the  work  of  the  Sanitary  Inspector  or  Sanitary  Inspectors 
in  the  way  and  to  the  extent  that  the  Sanitary  Authority  shall 
approve,  and  on  receiving  information  from  any  Sanitary  Inspector 
that  his  intervention  is  required  in  connexion  with  any  nuisance,  he 
shall,  as  early  as  practicable,  take  such  steps  as  he  is  legally  authonsed 
to  take  under  any  Statute  in  force  in  the  District,  or  by  any  Resolution 
of  the  Sanitary  Authority,  as  the  circumstances  of  the  case  may 
justify  and  require. 

(^•)  In  any  case  in  which  it  may  appear  to  him  to  be  necessary  or  advisable 
or  in  which  he  shall  be  so  directed  by  the  Sanitary  Authority,  he  shall 
himself  inspect  and  examine  any  animal  intended  for  the  food  of  man 
which  is  exposed  for  sale  or  deposited  in  any  place  for  the  purpose  of 
sale  or  of  preparation  for  sale,  and  any  article,  whether  solid  or  liquid, 
intended  for  the  food  of  man,  and  sold  or  exposed  for  sale,  or  deposited 
in  any  place  for  the  purpose  of  sale  or  of  preparation  for  sale.  If  such 
animal  or  article  appears  to  him  to  be  diseased,  or  unsound,  or  un- 
wholesome, or  unfit  for  the  food  of  man,  he  shall  seize  and  carry  away 
the  same  himself  or  by  an  assistant  in  order  to  have  the  same  dealt 
with  by  a  Justice  according  to  the  provisions  of  Section  47  of  the 
Public  Health  (London)  Act,  1891. 


APP.A«No.lA. 

MemoraDda 
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App.  A,  No.  It.  (9.)  He  shall  perform  all  the  duties  imposed  upon  him  by  any  byelaws  and 

. reg^ations  of  the  Sanitary  Anthority,  duly  confirmed  where  oon- 

MeMkredof  flrmation  is  legr&Hy  required,  in  reFpect  of  any  matter  affecting  the 

rev£edinth«  public    health,  and    touching   which    the    Sanitary    Authority    are 

Medical  authorised  to  frame  byelaws  and  regulations. 

Department 

during  1900.  (10.)  He  shall  inquire  into  any  offensive  process  of  trade  carried  on  within 

hii  District,  and  report  on  the  appropriate  means  for  the  prevention  of 

any  nuisance  or  injury  to  health  therefrom. 

(11.)  He  shall  from  time  to  time  inspect  any  Bakehouses  which  are  Work- 
shops, and  are  situate  within  his  District,  and  he  shall  thereupon 
report  to  the  Sanitary  Authority  whether  any  steps  are  necessary  to 
be  taken  for  tiie  purpose  of  enforcing,  as  respects  such  Bakehouses, 
the  provipions  of  Sections  34,  35,  and  81  of  the  Factory  and  Workshop 
Act,  1878,  and  Sections  15  and  16  of  the  Factory  and  Workshop 
Act,  1883. 

(12.)  He  shall  attend  at  the  office  of  the  Sanitary  Authority  or  at  some  other 
appointed  place,  at  such  stated  times  as  they  may  direct. 

(13.)  He  shall  from  time  to  time  report  in  writing  to  the  Sanitary  Authority 
his  proceedings  and  the  measures  which  may  require  to  be  adopted  for 
the  improvement  or  protection  of  the  public  health  in  his  District. 
He  shall  in  like  manner  report  with  respect  to  the  tickness  oocairing 
within  his  District,  and  the  mortality  thereof,  so  far  as  he  is  al^le  to 
ascertain  the  same. 

(14.)  He  shall  keep  a  book  or  books,  to  be  provided  by  the  Sanitary 
Authority,  in  which  he  shall  make  an  entry  of  his  visits,  and  notes  of 
his  observations  and  instructions  thereon,  and  also  the  date  and  nature 
of  applications  made  to  him,  the  date  and  result  of  the  action  taken 
thereon  and  of  any  action  taken  on  previous  reports ;  and  shall 
m^uce  such  book  or  books,  whenever  required,  to  the  Sanitary 
Authority. 

(15.)  He  shall  also  make  an  annual  report  to  the  Sanitary  Authority,  up  to 
the  Thirty-first  day  of  December  in  each  year,  comprising  a  summary 
of  the  action  taken,  or  which  he  has  advised  the  Unitary  Authority 
to  take,  daring  the  year  for  preventing  the  spread  of  disease,  and  an 
account  of  the  sanitary  state  of  his  District  generally,  at  the  end  of 
the  year.  The  report  shall  also  contain  an  account  of  the  inspections 
and  inquiries  which  he  has  made  as  to  conditions  injurious  or 
dangerous  to  health  existing  in  his  District,  and  of  the  proceedings  in 
which  he  has  taken  part  or  advised  under  any  Statute,  so  far  as  such 
proceedings  relate  to  those  conditions ;  and  also  an  account  of  the 
supervision  exercised  by  him,  or  on  his  advice,  for  sanitary  purposes 
over  places  and  houses  that  the  Sanitary  Authority  have  power  to 
regulate,  with  the  nature  and  results  of  any  proceedings  which  may 
have  been  so  required  and  taken  in  respect  of  the  same  daring  the 
year.  The  report  shall  also  record  the  action  taken  by  him,  or  on  his 
advice,  during  the  year,  in  regard  to  offensive  trades,  to  factories  and 
workshops,  and  to  dairies.  The  report  shall  also  contain  tabular 
statements  (on  Forms  to  be  supplied  by  us,  or  to  the  like  effect)  of 
the  sickness  and  mortality  within  his  District,  classified  according  to 
diseases,  ages,  and  localities  : 

Provided  that,  if  the  Medical  OflBcer  of  Health  shall  resign  or  be 
removed  before  the  Thirty -first  day  of  December  in  any  year,  he  shall 
thereupon  make  the  like  report  for  that  part  of  the  year  during 
which  he  has  held  ofiice. 

(16.)  He  shall  gi^e  immediate  information  to  Us  of  any  outbreak  of 
dangerous  epidemic  disease  within  his  District.  He  shall  transmit  to 
Us  a  copy  of  each  annual  report  and  of  any  special  report  made  by 
him.  On  his  advising  the  Sanitary  Authority  with  a  view  to  their 
requiring  the  closure  of  any  school  or  schools,  in  pursuance  of  tlie 
Code  of  Regulations  approved  by  the  Education  Department  and  fur 
the  time  being  in  force,  he  shall  forthwith  report  specially  to  Us  t}i« 
grounds  of  his  advice. 
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Afr.A.yo.ML  except  where  the  report  ib  likely  to  be  printed  by  order  of  tk 

UanonadM,  conncil.    In  such  cases  the  Board  need  only  be  supplied  with 

j^eMMdor  printed  -copy.    It  is  very  desirable  thsd;  the  annual  report  shonT 

ifjSiSi*"  ****  ^  printed,  for  the  sak^  of  facility  of  reference  and  in  order  that 

^Sf^^^  supply  of  copies  may  be  available  for  distribution  among  the  to^^ 

"^  or  district-councillors  and  other  persons  interested. 

Article  18  (Section  14)  of  the  Board's  Order  of  March,  18E 
specifies  the  information  to  be  contained  in  the  annual  report,  a*^ 
is  annexed.     .     .    .    . 

The  report  should  be  chiefly  concerned  with  the  conditicz 
affecting  health  in  the  district  and  with  the  means  for  improve 
those  conditions.  It  should  contain  an  account,  brought  up  to 
end  of  the  year  under  review,  of  the  sanitary  circumstances  of 
district,  and  of  any  improvement  or  deterioration  which  may 
occurred  during  the  year  in  these  circumstances.  Care  shoul 
be  taken  to  report  fully  and  explicitly  on  the  influences  affec 
or  threatening  to  affect  injuriously  the  public  health  in  the 
trict,  and  on  the  action  which  has  been  taken,  or  which  may 
be  needed,  with  a  view  to  combat  those  influences.  It  is  of 
importance  that  the  medical  officer  of  health  should  record 
action  has  been  taken  to  remedy  unhealthy  conditions  which 


been  reported  by  him  in  previous  annual  reports,  or  in  sp^^ 
reports  presented  during  the  year  under  review,  and  that  attei 
should  be    called    afresh,    year    by    year,    to    such    as    rei 
unremedied. 

As  subjects  concerning  which  the  Board  desire  to  ob^^J 
through  annual  reports  of  the  medical  officer  of  health,  not  onl 
definite  general  information,  but  record  also  of  particular  chan^ 
of  condition  that  are  occurring  incidentally  or  by  action  of  tb 
local  authority,  the  following  deserve  to  be  especially  borne  M 
mind  : — 

Physical  features  and  general  character  of  the  district. 

House  accommodation,  especially  for  the  working  class :  it^ 
adequacy  and  fitness  for  habitation.  Sufficiency  o, 
open  space  about  houses  and  cleanliness  of  surround- 
ings.    Supervision  over  erection  of  new  houses. 

Sewerage  and  drainage  :  its  sufficiency  in  all  parts  of  th< 
district.  Condition  of  sewers  and  house  drains 
Method  or  methods  of  disposal  of  sewage.  Localitie 
where  improvements  are  needed. 

Excrement  disposal :  system  in  vogue  ;  defects,  if  any. 

Removal  and  disposal  of  house  refuse — whether  by  publi 
scavenger  or  occupiers  :  frequency  and  method. 

Water  supply  of  the  district  or  its  several  parts :  its  sourc 
(from  public  service  or  otherwise),  nature  (river  watei 
well  water,  upland  water,  &c.),  sufficiency,  wholesom€ 
ness,  and  freedom  (by  special  treatment  or  otherwise 
from  risks  of  pollution. 
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Places  over  which  the  Conncil  have  sapervision,  e,g.y  lodf^ing    app.  a.  No.  le. 
hooses,  slanghterhouses,  bakehoases,  dairies,  cowsheds  Memoranda 
and  milkshops,  factories  and  workshops,  and  offensive  P''?P*J®f  ^\ 

trades.  Medical 

Department 

Nuisances  :  proceedings  for  their  abatement — any  remaining  durin«  1900. 
unabated. 

Methods  of  dealing  with  infections  diseases  :  notiiication  ; 
isolation  hospital  accommodation  and  its  sufficiency  ; 
disinfection. 

With  regard  to  such  points  it  should  be  remembered  that  these 
Sports  are  for  the  information  of  the  Board  and  of  the  county 
cooncil  as  well  as  of  the  council  of  the  district,  and  that  a  state- 
lUent  of  the  local  circumstances  and  history  of  local  sanitary 
questions,  which  may  seem  superfluous  for  the  latter,  may  often 
be  needed  by  the  former  bodies. 

The  medical  officer  of  health,  in  reporting  his  proceedings  and 
advice,  should  put  on  record  whether  he  has  made  systematic 
inspections  of  his  district.  By  ^^ systematic  inspections"  are 
meant  inspections  independent  of  such  inquiries  as  the  medical 
officer  of  health  may  have  to  make  into  particular  outbreaks  of 
disease,  or  into  unwholesome  conditions  to  which  his  attention 
luis  been  specially  called  by  complaints  or  otherwise,  and  such 
ixispections  will  include  the  house-to-house  inspections  which 
may  be  necessary  in  particular  localities. 

In  makins^  systematic  inspections,  as  in  much  of  his  other  action, 
ttie  medical  officer  of  health  will  usually  have  required  the  assist- 
fi^nce  of  the  inspector  of  nuisances  ;  and  the  medical  officer  should 
include  in  his  report  an  account  of  the  action  which,  at  his 
instance,  the  inspector  may  have  taken  for  the  removal  of 
nuisances  injurious  to  health. 

The  report  should  deal  with  the  extent,  distribution,  and  causes 
^f  disease,  especially  of  epidemic  and  notifiable  diseases  within 
^he  district,  and  should  give  an  account  of  any  noteworthy  out- 
t>reaks  of  such  diseases  during  the  year  under  review,  stating  the 
**^alt  of  his  investigations  into  their  origin  and  propagation,  and 
^le  steps  taken  by  him,  or  on  his  advice,  with  a  view  to  check 
tkeir  spread. 

The  tabular  statements  of  sickness  and  mortality  in  the  district 
during  the  year,  to  be  made  on  the  forms  supplied  for  the 
purpose,  should  be  the  subject  of  comment  in  the  text  of  the 
^port,  in  BO  far  as  deductions  from  them  may  assist  the  Board 
^d  the  Councils  concerned  to  an  appreciation  of  the  lines  of 
^tion  needful  in  the  future. 

It  will  be  observed  that  the  forms  for  record  of  statistical  data 
supplied  on  the  present  occasion  differ  from  those  supplied  in 
former  years.  Four  tables  have,  at  the  suggestion  of  the  Incor- 
porated Society  of  Medical  Officers  of  HeaJth,  been  substituted 
^or theTables  A  and  B  jwteviously  in  use.    This  ^las  been  dohe 
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'  App.  A,  No.  16.  with  a  view  to  facilitate    record    of    a   minimnm    amount    of 
Memoruda       Statistical  information  of  the  sort  desired  by  the  Board. 

or 
the 


prepared  or 
reviMdin 


Medical 


As  regards  these  several  tables  a  few  observations  appear  to  be 


In  Table  I  should  be  stated  for  the  whole  district  under  the 
superintendence  of  a  medical  officer  of  health  the  number  and 
rates  of  births,  and  of  deaths  under  one  year  and  at  all  ages,  and 
the  data  on  which  the  nett  death-rate  is  based.  Spaces  are  given 
for  the  insertion  of  the  corresponding  figures  for  the  ten  previous 
years  for  purposes  of  comparison,  a  comparison  which  will  often 
yield  points  of  interest.  In  most  cases  there  should  be  no 
difficulty  in  obtaining  the  figures  for  former  years  from  previous 
annual  reports,  but  if  owing  to  changes  in  the  constitution  of  the 
district  or  for  other  reasons  the  figures  cannot  be  ascertained  for 
ten  years,  they  should  be  given  for  as  far  back  as  they  are 
available. 

In  Table  II  the  births,  and  the  deaths  corrected  by  the  exclusion 
of  those  of  non-residents  and  the  inclusion  of  those  of  residents 
dying  elsewhere,  are  to  be  distributed  among  the  localities  to 
which  they  belong,  space  being  given  in  this  table  also  for  the 
insertion  of  the  corresponding  figures  in  previous  years.  As 
regards  the  classification  by  localities,  it  is  to  be  observed  that  the 
district  under  the  superintendence  of  a  medical  officer  of  health 
may  contain  several  parts  evidently  differing  in  their  circum- 
stances, or  having  very  different  i*ates  of  mortality,  either  from  all 
causes,  or  from  some  particular  disease  or  class  of  diseases.  The 
observation  of  these  differences  can  scarcely  fail  to  lead  to 
valuable  information,  especially  when  the  returns  for  several 
years  can  be  compared  together,  and  it  is  in  view  of  such  differ- 
ences that  the  tabular  statements  are  I'equired  in  Article  18 
(Section  14)  to  be  classified  according  to  "  localilipSy*^  and  that 
provision  for  such  a  classification  is  made  in  the  forms  supplied 
for  returns  of  deaths.  In  the  absence  of  any  obvious  differences 
of  the  above  sort,  it  will  still  be  desirable  where  the  district  is  of 
any  considerable  size  and  has  recognized  sub-divisions  to  classify 
the  deaths  according  to  the  part  of  the  district  in  which  they 
occur  ;  and  for  this  purpose  any  areas  of  known  population  (such 
as  wards,  parishes  or  groups  of  parishes,  or  registration  sub- 
districts)  may  be  taken  as  representing  '*  localities "  for  the 
purposes  of  the  Order. 

In  small  districts  having  no  suh-di visions  of  knottn  papula- 
tian  Table  II  need  not  he  filled  up, 

I    Table  III  provides  for  the  number  of  notified  cases  of  infectious 

_  disease  during  the  year,  classified  according  to  ages  of  patients 

and  localities,  and  also  the  number  pf  cases  removed  \o^  hospital 

from  each  locality.     As  regards  the  classification  according  to 

.  locality,  the  same  considerations  apply  to  the  records  of  sickness 

as  to  those  of  deaths. 

.    Table  IV  provides  for  the  deaths  during  the  year  from  various 
i,  .causes,  cla§sifie4  accordipg  to  ages  and  localities.    In  populous 
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districts  a  more  extended  table  in  a  similar  form  containing  a   ▲pp.A;N6.ie. 
more  complete  classification  of  causes  of  death  may  with  advantage  Memoranda 
be  substituted  for  this  form.  prepared  or 

reylaed  m  the 
Medical 

GrecU  care  should  he  taken  to  note  carefully  the  headings  and  Saffig  mIoo* 
the  footnotes  before  proceeding  to  Jill  the  columns  and  the 
blank  spaces  in  these  tables. 

What  has  been  said  above  with  regard  to  the  information  which 
an  annual  report  should  contain  must  be  understood,  not  as 
suggesting  that  the  report  should  be  limited  to  these  subjects,  but 
as  indicating  the  sort  of  information  required  by  the  Board's  % 
Order.  Many  medical  officers  of  health  will  doubtless,  with 
great  advantage  to  the  administration  of  their  districts,  furnish 
much  more  detailed  information  and  statistics  respecting  particular 
questions  to  which  they  have  been  led  by  the  circumstances  of 
the  foregoing  year  to  devote  attention,  or  in  the  investigation  of 
which  they  may  have  arrived  at  definite  conclusions.  Any 
information  of  this  kind  will  be  appreciated  by  the  Local 
Government  Board. 


W.  H.  Power, 

Medical  Officer. 


Local  Gk)vernment  Board, 
December,  1900. 


Extract  fbom  thb  Obdeb  of  thb  Local  Govbbnmbnt  Boabd. 

23rd  Maroh,  1891. 

DutUt. 

Art  18.  The  following  shall  be  the  daties  of  the  Medical  Officer  of  Health  in 
respect  of  the  District  for  which  he  is  appointed  : — 

(1.)  He  shall  inform  himself  as  far  as  practicable  respecting  all  inflaenoes 
affecting  or  threatening  to  affect  injurioaslj  the  pablic  health  within 
the  District. 

(2.)  He  shall  inquire  into  and  ascertain  by  such  means  as  are  at  his  disposal 
the  causes,  origin,  and  distribution  of  diseases  within  the  District,  and 
ascertain  to  what  extent  the  same  have  depended  on  conditions  capable 
of  removal  or  mitigation. 

(3.)  He  shall  by  inspection  of  the  District,  both  systematically  at  certain 
periods,  and  afe  int^nrals  as  oooasion  may  require,  keep  hin^ielf 
informed  of  the  conditions  Injurious  to  health  existing  therein. 

C4.)  He  shall  be  prepared  to  advise  the  Sanitary  Authority  on  all  matters 
affecting  the  health  of  the  District,  and  on  all  sanitary  points  involved 
in  the  action  of  the  Sanitary  Authority  ;  and  in  cases  requiring  it,  he 
shall  certify  for  the  guidance  of  the  Sanitary  Authority  or  of  the 
Justices,  as  to  any  matter  in  respect  of  which  the  Certificate  of  a 

Medical  Officer  of  Health  or  a  Medical  Practitioner  is  required  as  the 

basis  or  in  aid  of  sanitary  action.  -      ~ 
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App.A,No.16.  (^0  He  shall  advifle  the  Sanitary  Aathori^  on  any  qaeatton  relatiiig  to 

health  inyolyed  in  the  framing  and  snbaeqnent  working  of  snch 

JJjj^JJ""***  byelawB  and  regulations  as  they  may  hare  power  to  make,  and 

MTUed^the  ^   ^  ^^®  adoption  by   the  Sanitary  Authority   of   the    Infections 

Medical  Diseases  (Pretention)  Act,  1890,  or  of  any  section  or  sections  of 

Pwrtmrot  Buoh  Act. 

during  1900. 

(6.)  On  reoeiving  information  of  the  outbreak  of  any  oontagions,  infectious, 
or  epidemic  disease  of  a  dangerous  character  within  the  District,  he 
shall  visit  without  delay  the  spot  where  the  outbreak  has  occurred, 
and  inquire  into  the  causes  and  circumstances  of  such  outbreak,  and 
in  case  he  is  not  satisfied  that  all  due  precautions  are  being  taken,  he 
shall  advise  the  persons  competent  to  act  as  to  the  measures  which 
may  appear  to  him  to  be  required  to  prevent  the  extension  of  the 
disease,  and  take  such  measures  for  the  prevention  of  disease  as 
^  he  is  legally  authorised  to  take  under  any  Statute  in  force  in  the 

District,  or  by  any  Resolution  of  the  Sanitary  Authority, 

(7.)  Subject  to  the  instructions  of  the  Sanitary  Authority  he  shall  direct  or 
superintend  the  work  of  the  Inspector  of  Nuisances  in  the  way  and  to 
the  extent  that  the  Sanitary  Authority  shall  approve,  and  on  reoeivinjg 
information  from  the  Inspector  of  Nuisances  that  his  intervention  is 
required  in  consequence  of  the  existenee  of  any  nuisance  injurious  to 
health,  or  of  any  overcrowding  in  a  house,  he  shall,  as  early  as 
practicable,  take  such  steps  as  he  is  legally  authorised  to  take  under 
any  Statute  in  force  in  the  District,  or  by  any  Resolution  of  the 
Solitary  Authority,  as  the  circumstances  of  the  case  may  justify  and 
require. 

(8.)  In  any  case  in  which  it  may  appear  to  him  to  be  necessary  or  advisable, 
or  in  which  he  shall  be  so  directed  by  the  Sanitary  Authority,  he  shall 
»  himself  inspect  and  examine  any  animal,  carcase,  meat,  poultry,  game, 
flesh,  fish,  fruit,  vegetables,  com,  bread,  flour,  or  milk,  and  any  other 
article  to  which  the  provisions  of  the  Public  Health  Act,  1376,  in  this 
behalf  shall  apply,  exposed  for  sale,  or  deposited  for  the  purpose  of 
sale  or  of  preparation  for  sale,  and  intended  for  the  food  of  man, 
which  is  deemed  to  be  diseased,  or  unsound,  or  unwholesome,  or  unfit 
for  the  food  of  man ;  and  if  he  finds  that  such  animal  or  article  is 
diseased  or  unsound,  or  unwholesome,  or  unfit  for  the  food  of  man, 
he  shall  give  such  directions  as  may  be  necessary  for  causing  the  same 
to  be  dealt  with  by  a  Justice  according  to  the  provisions  of  the 
Statutes  applicable  to  the  case. 

(9.)  He  shall  perform  all  the  duties  imposed  upon  him  by  any  byelaws  and 
regulations  of  the  Sanitary  Authority,  duly  confirmed  where  confirma- 
tion is  legally  required,  in  respect  of  any  matter  affecting  the  public 
health,  and  touching  which  they  are  authorised  to  frame  byelaws  and 
regulations. 

(10  He  shall  inquire  into  any  offensive  process  of  trade  carried  on  within 
the  District,  and  report  on  the  appropriate  means  for  the  prevention 
of  any  nuisance  or  injury  to  health  therefrom. 

(11.)  He  shall  attend  at  the  office  of  the  Sanitary  Authority  or  at  some  other 
appointed  place,  at  such  stated  times  as  they  may  direct. 

(12.)  He  shall  from  time  to  time  report  in  writing  to  the  Sanitary  Authority 
his  proceedings,  and  the  measures  which  may  require  to  be  adopted 
for  the  improvement  or  protection  of  the  public  heiEklth  in  the  District. 
He  shall  in  like  manner  report  with  respect  to  the  sickness  and 
mortality  within  the  District,  so  far  as  he  has  been  enabled  to 
ascertain  the  same. 

(13.)  He  shall  keep  a  book  or  books,  to  be  provided,  by  t)ie  Sanitary 
Authority,  in  which  he  shall  make  an  entry  of  his  visits,  and  notes  of 
his  observations  and.  instructions  thereon,  and  also  the  date  and 
nature  of  applications  made  to  himi  the  date  and  re^cUt  of  the  action 
taken  thereon  and  of  any  action  taken  on  previous  reports  ;  and  shaU 
.  produce.  SiU^  book  or-  books,  whenever  required,  to  the  l^mitMy 
Authority, 
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(14.)  He  ihAll  also  make  an  annual  report  to  the  Sanitary  Anthoritj,  np  to    app.  A,  Na  1 
the  end  of  Deoember  in  eaoh  jear,  oomprieiog  a  snmmary  of  the  — 

action  taken,  or  whioh  he  has  adviBed  the  Sanitary  Authority  to  take,  JranuSdor 
during  the  year  for  fneyenting  the  spread  of  disease,  and  an  aooount  nrnSedJii  the 
of  the  sanitary  state  of  his  District  generally  at  the  end  of  the  year.  Medieal 
The  report  shall  also  contain  an  account  of  the  inquiries  whioh  he  has  SSS^^ima^ 
made  as  to  conditions  injurious  to  health  existing  in  the  District,  and  ^^^™^  ^*^ 
of  the  proceedings  in  which  he  has  taken  part  or  advised   under  any 
Statute,  so  far  as  such  proceedings  relate  to  those  conditions ;  and  also 
an  aooount  of  the  supervision  exercised  by  him,  or  on  his  advice,  for 
sanitary  purposes  over  plaoes  and  houses  that  the  Sanitary  Authoriljr 
have  power  to  regulate,  with  the  nature  and  results  of  any  proceed- 
ings which  may  hive  been  so  required  and  taken  in  respect  of  the 
same  during  the  year.    The  report  shall  also  reoord  the  action  taken 
by  him,  or  on  his  advice,  during  the  year  in  regard  to  offensive  trades, 
to  dairies,  oow-sheds,  and  milk  shops,  and  to  fiotories  and  workshops. 
The  report  shall  also  contain  tabular  statements  (on  Forpis  to  be 
supplied  l^  ITs,  or  to  the  like  effect),  of  the  sickness  and  mortality 
within   the  District,   daasified    according    to    diseases,   ages   and 
localitaes: 

Provided  that»  if  the  Medical  Officer  of  Health  shall  cease  to  hold 
office,  before  the  Thirty-first  day  of  Deoember  in  any  year,  he  shall 
make  the  like  report  for  so  much  of  the  year  as  shall  have  expired 
when  he  ceases  to  hold  office. 

(15.)  He  shall  give  immediate  information  to  Us  of  any  outbreak  of 
dangerous  epidemio  disease  within  the  Dirtrict,  and  shall  transmit  to 
Us  a  copy  of  each  annual  report  and  of  any  special  report.  He  shall 
make  a  special  report  to  TJs  of  the  grounds  (d  any  jsavice  which  he 
may  give  to  the  Sanitary  Antiiority  with  a  view  to  their  requiring  the 
closure  of  any  school  or  schools,  in  pursuance  of  the  Ck)de  of  Regula- 
tions apinn>vel  by  the  Education  Department,  and  for  the  time  being 
in  f oroe. 

(16.)  At  the  same  time  that  he  gives  information  to  Us  of  an  outbreak  of 
infectious  disease  or  transmits  to  Us  a  copy  of  his  annual  report  or  of 
any  special  report,  he  shall  g^ve  the  like  information  or  transmit  a 
copy  of  such  report  to  the  County  Council  or  County  Councils  of  the 
County  or  Counties  within  which  his  District  may  be  situated. 

(17.)  In  matters  not  specifically  provided  for  in  this  Order,  he  shall  observe 
and  execute  any  instrnctions  issued  by  Us.  and  the  lawful  orders  and 
directions  of  the  Sanitary  Authority  applicable  to  h's  office. 

(18.)  Whenever  We  shall  make  regulations  for  all  or  any  of  the  purposes 
specified  in  Section  134  of  the  Public  Health  Act,  1875,  and  shall 
declare  the  regulations  so  made  to  be  in  force  within  any  area 
comprising  the  whole  or  any  part  of  the  District,  he  shall  observe 
such  retruUitions,  so  far  as  the  same  relate  to  or  concern  his  office. 
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No.  17. 

L,No.  17.  Rbport    on    Obological    Considerations    in    relation    to 
P^i  Public   Health   and   Sanitary   Administration;    by 

lerations 

ktipnto  Dr.  Parsons. 

}  Health 
unitary 

bTSr!  The  possession  of  accurate  and  sufficiently  detailed  information 

^  as  to  the  nature  of  the  subsoil  and  subjacent  strata  is  of  impor- 

tance m  a  large  number  of  cases  in  which  there  is  question  of 
danger  to  the  public  health,  or  in  which  sanitary  works  are 
proposed  to  be  carried  out.  This  is  especially  the  case  in  relation 
to  works  of  water  supply  from  underground  sources,  whether  the 
problem  be  that  of  providing  a  new  supply,  or  the  detection  and 
prevention  of  danger  of  pollution  of  existing  sources.  Among 
the  more  material  points  in  this  connection  may  be  mentioned 
the  extent  and  position  of  the  outcrop  of  permeable  rock  which 
forms  the  gathering  ground  ;  the  degree  of  porosity  of  the  rock  as 
affecting  the  proportion  of  the  rainfall  absorbed  and  the 
thoroughness  of  the  filtration  which  the  water  undergoes  in 
passing  through  it ;  the  level,  quantity,  and  direction  of  flow  of 
the  underground  water ;  the  existence  of  fissures  and  channels 
which  may  facilitate  the  passage  of  the  underground  water,  or  of 
impermeable  beds  or  faults  which  may  limit  its  flow  in  particular 
directions  ;  and  the  chemical  composition  of  the  strata  as  affecting 
the  mineral  ingredients  of  the  water. 

In  investigating  outbreaks  of  disease  suspected  to  have  been 
caused  by  polluted  well  water  knowledge  of  such  points  con- 
cerning the  water-bearing  sti^ata  is  often  of  essential  importance. 

Geological  information  has  also  a  bearing  upon  other  matters  of 
sanitary  administration.  In  the  establishment  of  burial  grounds 
and  sewage  irrigation  works,  the  suitability  of  the  soil  and  the 
possibility  of  pollution  of  underground  water-sources  have  to  be 
considered. 

The  nature  of  the  subsoil,  as  affording  stable  dry  and  healthy 
sites  for  buildings,  has  to  be  taken  into  account,  both  in  the 
erection  of  buildings  of  a  public  character  and  in  framing  bye- 
laws  with  respect  to  new  buildings.  The  stability  of  buildings  in 
particular  situations  may  be  endangered  by  the  liability  to  land- 
slips, and,  in  the  colliery  districts,  by  subsidences,  the  result  of 
undermining. 

There  is  reason  to  suspect  that  the  nature  of  the  soil  has 
influence  upon  the  prevalence  of  particular  diseases.  It  has  long 
been  known  that  phthisis  is  more  prevalent,  ccvteris  parihuSy  upon 
damp  retentive  soils  than  upon  those  of  a  drier  nature,  and 
observers  have  found  reason  to  surmise  that  a  relation  exists 
between  soil  conditions  and  the  endemic  prevalence  of  certain 
other  diseases,  as  typhoid  fever,  diarrhoea,  and  cancer. 
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In  Btndying  these  varions  questions,  the  published  maps,  Ac,  app.  a,  No 
of  the  Geological  Survey  are  of  particular  value.  In  relation  to  oeoi<wioai 
most  of  such  questions  the  maps  of  the  Drift  Series,  where  P'^^'^S"*! 
published,  are  the  most  useful ;  but  where  deep  wells  or  risks  i^uic  Bei 
of  undermining  are  concerned,  the  maps  of  the  solid  geology  JSmlnStoS 
need  to  be  consulted,  and  useful  information  is  also  sometimes  tion  *,  by  Di 
to  be  obtained  from  the  Horizontal  Sections.  The  maps  would,  *'"^°'- 
however,  be  more  useful  than  they  are  but  for  the  following 
circumstances : — • 

Ist. — The  scale  of  one  inch  to  a  mile  is,  in  many  inst^ooes,  too 
small  to  show  the  nature  of  the  ground  in  the  required  detfttl,  and 
it  would  be  of  advantage  if  maps  were  published  on  tiie  £*ixuib 
scale,  not  only  of  the  mining  districts  but  also  of  the  popidous 
regions  in  the  neighbourhood  of  London  and  other  laqge  towns, 
if  not  indeed  for  the  whole  country. 

2nd. — There  are  still  many  parts  of  the  country  for  which  the 
drift  maps  have  not  yet  been   published,  even  where  drift  is 
*  present  in  such  abundance  as  to  affeot  markedly  the  character  of 
the  surfece. 

3rd. — In  the  older  maps  the  topographical  details  are  often, 

through  lapse  of  time,  incomplete  or  incorrect.     The  strata,  too, 

are  sometimes  not  mapped  in  sufficient  detail ;  beds  of  different 

Hthological  character  not  being  distinguished.    Thus,  in  the  oldi-r 

maps,  formations  such  as  the  coal  measures  and  the  millstone  grit 

are  denoted  each  by  a  single  colour,  although  these  formations  are 

composed  of  alternations  of  beds  of  different  Hthological  character 

— amdstones  and   shales — ,  and   in  relation  to  works   of   water 

supply  and  other  sanitary  matters  the  difference  between  sand- 

Btoue  and  shale  may  be  as  important  as  if  they  were  formations 

belonging   to  different  geological    epochs.       These    defects   are 

mostly  met  with   in  the   earlier  maps,   such  as  those  of  S.W. 

Sigland,  and  more  especially  in   South  Wales,   where,   in  the 

p^pidly  developing  populous  centres,  the  need  for  sanitary  works 

is  constantly  arising,  but  where  the  maps  of  the  old  series  are, 

^or  the  reasons  given,  almost   useless.     A   new   survey    of  this 

^ou  is  now,  I  learn,  in  progress. 

As  showing  how  geological  circumstances  may  be  of 
iniportance,  even  in  cases  where  they  might  appear  at  first 
sieht  to  have  little  bearing,  I  may  all  ad  e  to  a  report  on 
"Sewerage  and  Drainage  Arrangements  and  the  Pollution  of 
Streams  in  certain  Valleys  in  the  Counties  of  Monmouth  and 
Glamorgan,"  which  was  made  by  the  late  Mr.  T.  W.  Thompson, 
Medical  Inspector  of  the  Local  Government  Board,  and 
Published  in  1896.  In  this  report  it  was  found  necessary  to 
consider  in  some  detail  the  geological  structure  of  the  region 
J^  question  with  reference  to  the  probable  life  of  the  collieries 
^^  different  places,  and  the  consequent  prospects  of  the 
Maintenance  of  the  existing  populations  at  their  present  level, 
^d  of  the  springing  up  of  populous  centres  in  new  regions. 

^°^  defects  are  in  course  of  being  remedied  as  the  Survey  progreBsea. 
«0  y^. 
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^^'  tli-^'  ^^'  '      Upon  the  prospects  of  different  localities  in  this  respect  the 

Geological  question  of  the  sewerage  arrangements  appropriate  to   the 

S*JSati^*kf"  i^eeds  of  each  locality  largely  depended.     The  question  of 

Fjjbiic  H»ith  possible  fracture  of  sewers  through  subsidence  of  Uie  ground, 

IdminLtra?  BB  the  result  of  undermining,  had  also  to  be  considered. 


tlOD ;  by  Dr. 
FftnonB, 


Where  the  published  maps  are  not  sufficient,  or  in  cases  in 
which  more  detailed  information  or  explanation  on  geological 
points  is  needed,  the  Medical  Department  of  the  Local  Govern- 
ment Board  have  often  consulted,  both  by  letter  and  by  personal 
interview,  the  officers  of  the  Geological  Survey,  and  have 
received  from  them  much  courtesy  and  valuable  advice  and 
assistance.  As  illustrations  of  the  value  of  the  personal  assistance 
of  the  Geological  Survey  to  the  work  of  the  Local  Government 
Board,  I  may  mention  the  following  instances  : — 

1.  In  1869  the  late  Sir  George  Buchanan,  then  a  Medical 
Inspector  in  the  Medical  Department  of  the  Privy 
Council  (afterwards  transferred  to  the  Local  Govern- 
ment Board),  was  engaged  on  an  inquiry  into  the 
distribution  of  phthisis  as  affected  by  dampness  of  soil. 
An  enquiry  made  by  him  in  the  previous  year  into  the 
results  which  had  hitherto  been  gained  in  England  by 
works  designed  to  promote  the  public  health,  had 
shown  that  in  certain  towns  where  works  of  drainage 
had  effected  a  drying  of  the  subsoil,  their  execution 
had  been  followjed  by  a  marked  diminution  of  the 
mortality  from  phtiiisis,  while  in  other  towns,  where 
sewerage  had  not  effected  a  drying  of  the  subsoil,  no 
such  reduction  of  phthisis  mortality  had  followed.  It 
was  then  sought  to  verify  the  relation  thus  indicated 
between  wetness  of  soil  and  prevalence  of  consumption 
by  comparison  of  the  rates  of  mortality  from  this 
disease  in  districts  on  retentive  soils  with  those  in 
districts  on  naturally  dry  soils.  The  general  result  of 
the  enquiry,  which  was  in  full  accordance  with  that  of 
the  previous  one,  was  summed  up  by  Dr.  Buchanan  in 
the  words,  *'  Wetness  of  soil  is  a  cause  of  phthisis  to 
the  population  living  upon  it.''  In  his  introductory 
remarks  he  says  : — "  The  Geological  Survey  of  England, 
advancing  to  completeness  in  its  records  of  the  great 
formations  of  the  country,  has  hitherto  mapped  the 
minute  surface  geology  only  in  the  counties  of  Surrey, 
Kent,  and  Sussex.  From  the  present  point  of  view  it 
is  plain  that  surface  peculiarities  must  be  taken  into 
account  quite  as  much  as  the  great  divisions  of  the 
geologist — that  brick-earth,  drift  gravel,  river  aUuvium, 
and  the  like,  have  an  importance  in  themselves  apart 
from  the  character  of  the  larger  formations  over  which 
they  lie.  The  three  south-eastern  counties,  therefore, 
form  the  only  area  where  the  Survey  yet  affords 
materials  for  profitable  detailed  examination  of  soil 
as  affecting  the  health  of  residents  on  it,  and  the 
present  report  will  concern  itself  exclusively  with 
them." 


261 

Among  the  materials  for  the  report,  Dr.  Buchanan  app.  a^o.  17. 
mentions  the  maps  of  the  Geological   Survej',   with  Geological 
various  unpublished   sections    and    other  documents  i^**JSiffiS{?*to"' 
placed  at  his  disposal   by  the  then  Director-General  Pabiio  Health 
(Sir  R.  Murchison),  and  minute  information  about  the  idnrintetr*^ 
topography  and  geology  of  particular  districts  supplied  tion;  byDr. 
by  Mr.  Whitaker  and  Mr.  Topley,  two  of  the  geologists  ^*™^'^'^ 
who  had  actually  worked  the  three  counties  under 
examination. 

These  researches  having  shown  that  dampness  of  the 
soil  was  a  cause  of  phthisis  among  people  living  thereon, 
attention  was  called  to  the  importance  of  securing 
dryness  of  sites  of  houses.  By  the  Public  Health  Act 
of  1875,  local  authorities  were  empowered  to  make  bye- 
laws  with  respect  to  foundations  and  walls  of  new 
buildings  "  for  purposes  of  health,"  whereas  previously 
they  were  empowered  to  make  such  byelaws  only  for 
the  objects  of  securing  stability  and  the  prevention  of 
fires.  A  model  sieries  of  byelaws  was  framed  by  the 
Local  Government  Board  and  issued  in  1877,  and  has 
since  been  widely  adopted.  Among  the  clauses  are 
several  with  the  aim  of  securing  dryness  of  the 
habitation,  as  by  requiring  the  provision  of  a  layer  of 
asphalte  or  concrete  over  the  earth  beneath  the  house, 
and  of  a  damp-proof  course  in  the  walls ;  and,  where 
necessary,  the  imderdraining  of  damp  sites  and  the 
levelling  up  of  low  lying  ones. 

To  the  attention  paid  in  modern  house  building  to 
secure  dryness  of  foundations  we  may  probably  attribute 
a  share,  among  other  improvements  in  the  housing  and 
general  well  being  of  the  people,  in  the  remarkable 
decline  which  has  taken  place  in  recent  years  in  the 
mortality  from  phthisis,  to  which  attention  is  called  by 
the  Registrar-General  in  his  annual  report  for  1807. 
This  reduction,  in  the  period  1891-97  as  compared  with 
1861-7U,  amounted  to  35  per  cent,  in  males  and  49  per 
cent,  in  females  ;  and  the  circumstance  that  the  reduc- 
tion was  greatest  in  the  earlier  stages  of  life  in  both 
sexes,  and  greater  in  women  than  in  men,  is  consistent 
with  the  more  healthful  condition  of  dwelling-houses, 
in  which  women  and  children  spend  more  time  than 
men,  having  been  one  of  the  factors  in  bringing  it 
about. 

^^  the  other  examples  which  I  shall  quote,  in  which  the 
J^jsonal  assistance  of  officers  of  the  Geological  Survey  was 
iJ^l^^^,  the  geological   data   had   a  more  local  and  inmiediate 

^'  ^^  1883  the  Local  Government  Board  had  before  them  a 
proposal  to  supply  the  village  of  Holt,  Norfolk,  with 
water  from  a  spring  issuing  from  the  foot  of  the  hill 
on  which  the  village  stands.  The  situation  of  the 
Bpring  did  not  suggest  likelihood  of  contamination  and 
the  water  was  to  outward  appearance  clear  and  good, 


ass 

bat  ohraUcal  analyoes  bad  thrown  Hiupicion  on 
pnri^.  Local  oi^on  ma  fn  favour  of  its  nscs  aQ< 
WM  stated  that  a  deep  bating  into  the  chalk,  madt 
as  alternative  sonree,  had  Mled  to  yield  a  eatUfact 
Boimly.  In  reply  to  a  reooeat  from  the  Board  a  re{ 
by  Mr.  H.  B.  Woodwvd  vras  fomiidked,  tiirongh 
then  Director  of  the  Oecdogiad  Survey.  This  re[ 
■hoved,  fiaat,  tbat  the  poBlttHif<tf  tbe  gathering  groi 
from  which  the  Bpring  was  fed  wm  mdk  that  If ak 
tnm.  beawoela,!  Ac.  in  HoU  wonld  reaidt  the  watur 
tia,  wap  to  tbe  qviag;  aad,  aefleBd,  that  the  boii 
into  toe  ohalfc  aid  not  'bttm  amied  deep  enough 
reack  t|w  iwtor^beaid«g  atratiuB. 


their  relatioDS  with  the  sources  of  the  Borough 
Portsmouth  Company's  Waier  Supply,"  was  publis 
in  1899,  and  contained,  as  an  appendix,  a  memorand 
by  Mr.  Whitaker  on  the  geology  of  the  neighbonrh 
of  Havant  io  connection  with  the  water  supply 
Portsmouth,  illustrated  by  a  geological  map  of 
neighbourhood  on  the  6-inch  scale  and  a  section  of 
strata.  In  this  memorandum  Mr.  Whitaker  renu 
that  the  geological  lines  which  are  of  most  imporla 
in  this  connection,  as  shown  on  the  new  map  (6-i 
scale)  differ  a  good  deal  from  those  on  the  old  1-i 
map  (sheet  11),  which  were  drawn  many  years 
when  drift  was  ignored,  and  when  no  evidence  f] 
boiings  existed.  The  old  lines,  indeed,  he  saj's,  d 
be  taken  only  as  a  sketch,  and  as  one  made  at  a  t 
when  the  extension  of  beds  hidden  under  drift  wi 
matter  of  little  interest. 

,  In  1898  the  Local  Government  Board  had  before  then: 
application  for  sanction  to  a  loan  for  water  suppL 
the  village  of  Maiden  Newton,  Dorsetshire.  Evide 
however,  was  given  at  the  local  inquiry  that  the  ca 
of  flow  of  the  underground  water  was  such  tba< 
springs  from  whicL  the  water  was  proposed  t* 
obtained  weald  be  likely  to  be  polluted  by  the  drai 
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of  certain  villages.     Mr.  Hawkins^  of  the  Geological  app.a.No.17. 
Sorvey,  however,  was  able  to  advise  the  Board  that  the  oeoio^ou 
flow    of    undergronnd    water    was    in    the    contrary  S^^jl^^^^lj," 
direction  to  what  had  been  asserted,  and  that  the  PabiicH«tith 
springs    were    not   likely  to    be    polluted,  and    the  AdmlSJitS? 
objection  therefore  fell  to  the  ground.  SSio**'^^'' 

In  January,  1900,  the  Local  (Government  Board  had 
occasion  to  constllt  the  Geological  Survey  respecting 
the  water  supply  and  sewage  disposal  of  a  hospital 
which  it  was  proposed  to  establish,  with  their  sanction, 
at  De£ford,  Worcestershire,  and  an  inspection  of  the 
site  was  made  by  Mr.  H.  B.  Woodward,  of  the 
Geological  Survey,  in  company  with  one  of  the  Board's 
medical  inspectors.  The  proposed  site  of  the  hospital 
was  on  a  limited  patch  of  gravel  overlying  lias  clay, 
and  from  Mr.  Woodward^s  report  it  appear^  that  the 
supply  of  water  which  might  be  obtained  from  a  well 
on  the  site  might  &dl  in  exceptionally  dry  seasons ; 
that  pumping  from  a  well  at  the  hospital  would 
diminish  the  amount  of  water  obtainable  from  another 
well  supplying  people  in  the  neighbourhood,  and  that 
the  proposed  well  at  the  hospital  would  be  liable  to 
pollution  both  from  the  drainage  of  an  existing  farm- 
yard, and  also  from  the  disposal,  by  irrigation  upon 
the  site,  of  the  sewage  of  the  hospital  itself* 

^'  The  Local  Government  Board  have  recently  had  before 

them  an  application  from  the  Coalville  Urban  District 

Council,  Leicestershire,  for  a  loan  for  works  of  sewage 

disposal.     Objection  was  raised  by  the  parishioners  of 

a  neighbouring  village  on  the  ground   of  danger  of 

pollution  of  springs  from  which  the  water  supply  of 

the    village    is    obtained.      These    springs    are   in   a 

different  valley  to  the  proposed  sewage  farm,  but   it 

was  feared  that  sewage  might  find  its  way  into  the 

springs  through  crevices  in  the  carboniferous  limestone 

upon  which  the  intervening  hill  rests.     A  visit  to  the 

locality  was  made,  at  the  Board's  request,  by  Mr  H.  B. 

Woodward,  of  the  Geological   Survey,  whose  report 

indicated  means  by  which  any  such  risk  might  be 

avoided. 
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App.  A.  No.  la  Summary  of  the  Progress  and  Diffusion  of  Plagub  i 

by  Dr.  Bruob  Low. 


Progress  and 
Diffusion  of 
Piaffue  in  1900 
by  Dr.  Bruce 
Low. 


F 


i 
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I. 


In  continuation  of  the  sammary  contained  in  the  '. 
OflBcer's  Annual  Report  for  1899,  the  following  brief  sketcl 
distribution  of  plague  over  the  worid  has  been  preparec 
detiiled  account  to  which  reference  was  made  in  last  year 
mary,  and  which  includes  the  incidence  of  plague,  fri 
historical  and  geographical  point  of  view,  from  1898  to 
being  published  in  a  separate  volume,  now  nearly  read; 
issued. 

At  the  end  of  1900  plague  remained  established  in  tl 
quarters  of  the  globe.  Many  places  now  have  a  regular 
recrudescence  of  the  malady,  as  for  example  India,  Hon( 
Formosa,  Mauritius,  Egypt,  and  Arabia. 

ft 

From  all  accounts  it  would  appear  that  plague  is  laying  '. 
the  Western  hemisphere.  At  Rio  de  Janeiro  there  has 
fresh  recrudescence,  and  at  San  Francisco,  though  the  nui 
reported  cases  has  been  comparatively  small,  the  disej 
continued  to  smoulder  on  for  two  years  or  more  in  the  i 
quarter.  In  South  Africa,  at  the  time  of  writing,  plague  b 
to  secure  a  firm  foothold. 

From  a  number  of  countries  the  information  availabl 
plague  is  scanty.  In  countries  like  China  the  records  of  ou 
are  not  collected,  and  in  some  Western  countries  the  infer 
when  collected,  is  kept  secret  and  withheld  from  those  in 
of  it.  For  this  and  other  reasons  the  following  summary 
be  regarded  as  complete. 


INDIA. 

Plague  continued  its  ravages  throughout  a  great  part  o 
(luring  1900,  the  fifth  year  of  its  recent  appearance  in  that  c 
The  total  number  of  recorded  plague  attacks  during  19 
110,017,  as  compared  with  176,155  in  1899  ;  the  certified 
deaths  in  1900  numbered  9/^,U»6,  as  compared  with  135 
1899.  This  apparent  diminution  of  the  number  of  attac 
deaths  gave  rise  to  hopes  that  the  plague  epidemic  in  Inc 
definitely  on  the  wane  ;  but  unhappily  these  hopes  have  n( 
realised,  for  at  the  time  of  writing  plague  is  continuing  its  i 
and  bids  fair  in  1901  to  rival  in  amount  the  disastrous  year  < 
when  plague  was  believed  to  have  attained  its  maxin 
virulence  in  India. 

The  appended  table  gives  the  distribution  of  plague  thro 
the  various  Provinces  and  States  of  India  during  1900,  and 
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tluit  the  Bombay  Presidency  continued  to  head  the  list  of  the  app.a«No.] 
Provinces  most  affected  by  the  malady.  Bengal  nnfortanately  vrogrmBUid 
now  bids  fair  to  eqnal,  if  not  to  exceed,  Bombay  ;  for  in  1899  the  pJJJSJ*®"  ^Jq 
plague  attacks  in  Bengal  numbered  only  3,657,  and  the  deaths  byKTBruot 
3^,  whereas  in  1900  the  numbers  had  risen  respectively  to  ^^' 
40^94  and  38,412.  Indeed,  there  were  more  deaths  from  plague 
in  Bengal  in  1900  than  in  the  Bombay  Presidency. 

Table  I. — Showing  the  Number  of  Plague  Attacks  and  Deaths 
officially  recorded  in  the  yarious  IVovinces  and  States  of 
India  during  1900. 


Population, 
1891. 

Beoorded 
Plague 
AttMks. 

Certified 
Plagne 
Deaths. 

Case 

Mortality. 

Percentage 

of  Deaths 

to  Attacks. 

ThePraridencj  of  Bombay,  in- 
dnding  the  City  of  Bombay 

18,890,846 

42,604 

32,696 

76-7 

TW  XtdTe  StaUs  assooiated 
with  the  Bombay  Pzcridenoy 

9,324^41 

6,527 

5,093 

780 

Aa  Prasideiicj  of  Bengal,  in- 
dnding  Calentta. 

71,069,617 

40,294 

88,412 

95*4 

Pnadency  of  Madras,  inclad- 
iog  City  of  Madias. 

35,641,828 

915 

685 

74-8 

yorth-West    Provinces   and 
(hdh. 

46,905,085 

156 

122 

78-2 

^jtab,  inelnding  State  of 
PttiiOa. 

22,450,368 

722 

550 

76- 1 

Centnl  Provinces        

9,531,560 

655 

607 

92-6 

Central  India 

10,318,812 

1 

— 

— 

B*jpatana         

12,220,343 

19 

14 

73-6 

Hyderabad  State         

11,537,040 

1,112 

938 

84-3 

MyMPeSUte 

4,843,523 

17,008 

12,987 

76-3 

Wuchirtan      

400,000 

— 

— 

— 

I«wer  Burma 

4,510,697 

4 

2 

Aiwun    ... 

5,021,084 

KMhmir           

2,543,952 

— 

— 

— 

110,017 

92,106 

83-7 

Up  to  the  end  of  1900  the  total  recorded  plague  attacks  in  India, 
«nce  its  appearance  in  1896,  had  amounted  to  514,447,  and  the 
certified  plague  deaths  to  403,671. 
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lpp.  a,Nd.is.  The  City  of  Bombay,  where  plague  first  maaifested  Itself  in 
'rDgrmTaDa  India  iu  1896,  continued  to  suffer  in  1900,  the  recorded  attacks 
Houston  or  ■  anmbering  17,915  and  the  certified  deaths  13,247.  Th«  corre- 
^?cS?i£^  ■  spending  numbers  in  1K99  were  19,454  and  15,874.  The  distribn- 
«*-  tion  of  the  cases  and  deaths  throa^ont  the  months  of  1900  are 

shown  in  the  table  below : — 

Table  II. — Showing  the  incidence  of  Plague  Attacku  and  Deaths 
Month  by  Month  during  1900  in  the  City  of  Bombay/ 


The  City  of  Calcutta  showed,  during  ISIOO,  an  increased 
incidence  of  plague,  8,822  cases  and  8,278  deaths  being  recorded 
during  the  year,  the  corresponding  numbers  for  1899  having 
been  3,005  and  2,745. 

The  course  of  the  1900  plague  outbreak  iu  Calcutta  is  shown  in 
the  subjoined  Table. 

Table  III. — Showing  the  incidfiice  of  Plague  Attatks  and  Dimths 
Month  by  Month  iu  the  City  of  Culciitta  during  ISKK). 


Owing  to  the  continued  progress  of  plague  in  India,  in  spite  of 
the  comprehensive  measures  employed  at  great  expense,  and  with 
production  of  grave  friction  among  the  native  races  of  India,  the 
Indian  Government,  in  the  Official  Gazette  of  July  2l9t,  1900, 
published  a  resolution  intimating  that  the  eiaborate  precautions 
up  to  then  in  force  were  practically  to  be  given  up,  in  deference 
to  the  native  prejudices  and  religious  customs  of  India. 

Celegrapbed  by  the 
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The  departure  of  pilgrinu  for  the  Hedjas  of  1900-1901  was  again   app.  a.  No.  u. 
fotbidden  on  October    27tb,   1900,  for    penwi  b    living    in    the  p™T;;r«D<i 
PwBidency    of    Bombay  (with   the    exceptioa    of    Sindh),    the  S^^""', 
Weeidency  of  Madras,  the  Stat«  of  MyBore,  Coo^,  and  the  district  brS^BrocM  ' 
of  Jnlliuidtirintheri)n}aiib,aud  t^e  Province  of  Bengal  (with  the  ^'■ 
exception  of  ChittagODg).     To  other  persona  in  India  the  only 
ports  of  departnre  for  the  Holy  Pil^image  were  restricted  to 
Karachi  or  Chittagong,  and  all  snch  persons  had  to  sabmit  to  a 
Miict "  oltserration  "  for  some  time  before  embarkation. 
I       Daring  the   early  part    of  1901   plagae  showed   no  signs  of 
1    ^mitiDtiou  iu  India. 

\  STR&ITS  8ETTLEM£MT8. 

ThiB  colony,  thongh  in  constant  commanlcation  through 
iUf^Dg  with  infected  porta,  practically  escaped  from  plague 
duing  1900.  Only  two  cases  occurred  in  Fenang  in  the  month  of 
Ottober.the  origin  of  the  cases  being  anascertained.  In  l>ecember 
•  ■ingle  case  occarred  ainong  a  body  of  coolies  landed  at  Singa- 
pon  from  the  "  Hong  Wan,"  from  Swatow  and  Amoy.  Fortn- 
jBtelf  there  was  no  extension  of  the  infection  at  the  time,  though 
atlie  following  mouth  (January,  1901)  another  case,  the  tirst  of  a 
P<i<iF  which  developed  later,  was  recorded. 

CHINA. 

Phgne,  as  is  now  well  known,  has  been  appearing  in  epidemic 
"ffli  in  Southern  China  since  181*4,  and  probably  even  before 
Ml  d»le.  The  year  IWH)  gave  no  evidence  of  the  subaidencp  of 
"•uepidemic  munife station  of  the  disease  in  Chinu.  There  was 
•»  outbreak  of  the  malady  in  the  spring  of  1900  iit  Hoihow  in  the 

■  uiuij  of  Hainan,  'where  in  about  six  weeks  no  fewer  than  2,000 

■  posona  are  stated  to  have  died  of  plague.     Outbreak;!  occurred 

■  *i(i)  ai  Macao,  at  Canton  and  its  adjoining  districts,  at  Swatow, 

■  impy  aod  Foochow,  as  well  as  a  number  of  other  places. 

w  At  SMtg  Kimg  the  disease  re-appeared  in  January,  1900, 
I  kcoming  severely  epidemic  in  May  and  June,  The  tabular 
I  Ratemeut  below  shows  the  progress  of  the  ISKH)  plague  outbreak 
I  ID  Hong  Kong.  Bnt  it  is  evident  that  many  cases  mutit  have 
'  neaped  observation  since  in  several  of  the  months  the  number  of 
deaths  was  equal  to  the  nnmber  of  attacks,  t.e.,  only  fatal  cases 
came  to  light,  non-fatal  cases  being  successfully  concealed,  hence 
the  ap)<arent  high  case  mortality  rate  of  94'7  per  cent. 
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App.  A.No.ia>       Since   1894  the   reported    plague  cases  in   Hong   Kong   have 
Progrebsand      amounted  to  7,996  and  the  deaths  to  7,302,  a  case  mortality  of  i)l'i\ 

Dilniaion  of         rjer  cent 
Wairao  in  1900  8   P^^  ^""^• 

Low.  *  The  statistics  of  plague  in  other  Chinese  localities,  as  has  been 

pointed  out  in  previous  reports,  are  extremely  difficult  to  obtain, 
Chinese  methods  of  reporting  and  registration  being  altogether 
untrustworthy. 

JAPAN. 

Plague  appeared  in  the  towns  of  Kobe  and  Osaka  in  1899,  and 
cases  continued  to  be  reported,  though  not  in  large  numbers,  in 
1900.  In  Osaka  from  April  to  December  some  116  cases  and 
99  deaths  from  plague  were  reported.  In  several  other  localities 
the  malady  also  appeared,  e,g.,  at  the  seaport  town  of  Yuasa.  Japan 
being  a  country  with  considerable  communication  by  means  of 
shipping  with  other  places,  some  of  them  known  to  be  infected 
by  plague,  ran  considerable  danger  of  having  the  digease  imported. 
Nagasaki  and  Yokohama  dealt  successfully  with  such  instances  of 
imported  infeotion  during  1900. 

The  Japanese  authorities  were  conspicuous  among  the  Eastern 
Nations  for  the  successful  way  in  which  they  carried  out  reason- 
able measures  against  plague,  these  measures  being  generally  in 
conformity  with  modern  European  methods. 

Formosa. — During  October  1899  plague  was  becoming  epidemic 
in  Formosa,  and  from  that  date  up  to  the  middle  of  August  1900, 
1,172  cases  of  plague  were  officially  reported,  of  which  884  proved 
fatal.  From  August  to  December  some  89  fresh  cases  occurred, 
the  beginning  of  a  fresh  epidemic  which  raged  in  the  early  part 
of  1901. 

The  total  plague  attacks  officially  recorded  in  Formosa  during 
19(K)  amounted  to  1,084,  and  the  deaths  to  807. 

The  Tainan  district  has  been  the  chief  sufferer  from  the 
repeated  outbreaks  of  plague  in  Formosa.  The  total  cases  in  the 
Tainan  district  in  1900  numbered  533  and  the  deaths  357,  as  com- 
pared with  2,241  attacks  and  1708  deaths  in  1899. 


THE  PHILIPPINES. 

In  the  early  part  of  1900  plague  was  reported  to  have  broken 
out  at  Manila,  the  first  cases  having  been  recognised  during  the 
latter  part  of  December  1899.  The  official  records  give  the 
number  of  cases  df  plague  in  Manila  during  the  year  as  271,  and 
of  these,  199  or  73*4  per  cent.,  proved  fatal.  It  is  however 
generally  admitted  that  these  figures  fall  far  short  of  the  actual 
numbers,  many  plague  cases  in  the  earlier  months  of  1900  having 
been  certified  as  Beri-Beri,  and  under  other  headings. 

From  Manila  the  infection  was  carried  to  Cavite,  Malabon,  and 
San  Pedro  Macote.  A  group  of  cases  also  occurred  in  Cebu, 
another  island  in  the  Philippine  group.  j 
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NEW  CALEDONIA. 

In  December,  1899,  plagae  was  admitted  to  have  broken  out  at  D^^tSn^cS^ 
^umea,  and  cases  continued  to  occur  up  to  the  end  of  April  1900.  Piagjie  m 
An  official  report  on  the  outbreak,  by  Dr.  Primet,  states  that  124  i^w.'*^' 
cases  and  80  deaths  were  certified  from  plague,  viz. : — 


190;] 

Bruce 


District. 

Oasee. 

Deathff. 

Swiia      

kFoi      

Keponi      

Uo        

DeXoo     

97 

1 

14 

5 

7 

64 

1 
8 
3 
4 

Total           

124 

80 

Dr.  Primet  expresses  the  opinion  that  the  infection  was ''probably 
Bnported  from  Sydney  by  means  of  jute  bags  from  India 
feanahipped  at  Sydney  without  disinfection."  On  the  other  hand 
Mney  is  believed  to  have  received  its  infection  from  Numea 
which  was  the  first  of  the  two  to  suffer.  Rats  were  recognised  to  be 
offering  from  fatal  illness  at  Numea,  Thio,  and  Neponi  before  the 
fewe  attacked  human  beings. 

In  framing  measures  to  prevent  the  spread  of  plague,  the 
Authorities  of  New  Caledonia  prohibited  the  importation,  among 
''tiler  things,  of  jute  bags,  rice,  maize,  copra,  a  prohibition  hardly 
ttJDsistent  with  the  spirit  or  the  letter  of  the  Venice  International 
tavention  of  1897. 


AUSTRALIA. 
New  South  Wales. 

^  was  mentioned  in  last  report  plague  became  epidemic  in 

Sj/diiet/  during  1900,  the  first  case  being  reported  on  January  24th, 

^^  the  last  on  August  11th.     The  total  certified  cases  numbered 

*5i  and  the  deaths  103,  a  case  mortality  of  about  34  per  cent. 

Je  height  of  the  epidemic  was  reached  about  the  beginning  of 
Hty. 

h  i3  regarded  as  probable  that  the  infection  reached  Sydney 

fr^DQ  New  Caledonia,  cases  of  plague  having  occurred  there  during 

lumber,  if  not  earlier.      The    island    of    New    Caledonia    is 

^ly  three  and   a   half  days  by   steamer  from   Sydney.     It   is 

Wieved  that  the  infection  came  by  means  of  rats,  since  a  fatal 

epidemic  raged  among  rats  on  the  Sydney  wharves  before  the 

disease  attacked  human  beings.     The  first  cases  of  plague  among 

the  population  were  confined  to  those  persons  who  lived  or  worked 

«n  or  near  the  wharves. 
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g^g^^**  Dnring  xVpril,  1900,  the  existence  of  plague  among  rata  in  the 

Piaflnie  in  1900 ;  wharves  at  Brisbane  was  discoTeredy  and  in  the  following  month 
low/'  ^'™*  human  beings  began  to  suffer  from  the  disease.  There  was  no 
great  outbreak,  but  a  succession  of  scattered  cases  continued  to 
occur  from  May  to  December.  The  number  of  cases  officially 
recognised  was  only  56,  of  which  24  were  fatal.  It  is  not  known 
how  the  infection  was  carried  to  Brisbane,  bnt  the  fact  that  rats 
were  first  attacked  has  suggested  that  possibly  infected  rats  from 
Sydney  had  carrieJ  plague  on  shipboard  to  Brisbane. 

Rockhamptoriy  the  second  largest  town  in  Queensland,  situated 
about  420  miles  north-west  of  Brisbane,  was  also  invaded  by  plague 
during  1900.  In  May  the  first  case  was  reported,  and  the  last 
in  September.  Altogether  36  attacks,  21  fatal,  came  under  observa- 
tion during  the  year. 

In  Toumsvillej  a  port  in  North  Queensland,  about  370  miles 
north  of  Brisbane  and  450  from  Rockhampton,  plague  appeared  in 
April,  1900.  Scattered  cases  continued  to  be  reported  np  to 
September ;  but  there  was  no  epidemic,  only  37  cases,  9  of  them 
fatal,  being  officially  recognised. 

Cairns  lies  200  miles  north  of  Townsville.  Plague  was  reported 
at  this  place  in  May,  1900.  Official  reports  mention  only  ^ve 
cases  and  two  deaths  up  to  the  end  of  July. 

Single  plague  cases  were  also  reported  at  Ipswich^  near  Brisbane, 
and  at  Chambers  TuiverSy  which  is  a  mining  centre  in  the  Daven- 
port district  of  Queensland. 

Altogether,  during  1900,  there  were  certified  officially  in 
Queensland  139  plague  cases,  57  of  which  proved  fatal,  a  case 
mortality  of  41  per  cent. 

Western  Australia. 

In  April,  1900,  a  single  plague  case  occurred  at  Freetnantle^ 
and  in  May  the  infection  was  stated  to  have  reached  Perth.  In 
May  also  a  single  case  was  reported  from  Coolgardie.  There  was 
no  epidemic,  however ;  the  cases  probably  were  the  result 
of  imported  infection.  No  epidemic  among  rats  was  noticed  at 
any  of  these  places. 

South  Australia. 

In  January,  1900,  a  case  of  plague  was  recognised  at  Adelaide 
in  a  runaway  sailor,  who  had  deserted  six  weeks  before  from 
a  German  ship.  His  illness  began  at  Gawler^  a  small  town  some 
miles  north  of  Adelaide  ;  a  second  case  also  occurred  in  the  same 
place.  But  some  doubt  was  expressed  at  the  time  regarding  the 
correctness  of  the  diagnosis.  During  March,  however,  several 
suspected  cases  came  under  observation  in  Adelaide,  5  of  them 
proving  fatal.  Scattered  cases  continued  to  come  under  observation 
up  to  August.  In  all  13  cases  and  eight  deaths  were  reported 
during  19U0. 
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An  epidemic  of  pla^e  among  rats  was  diflcovered  in  the  Program  and 
vharvee  at  Melbourne  in  April,  1900,  and  two  cases  in  the  human  ^*<'»"*o°  <>' 
sabject  occurred  at  the  end  of  the  same  month.  Early  in  May  a 
ease  was  found  at  CoUingwood^  a  suburb  of  Melbourne,  and  about 
a  fortnight  later  a  group  of  four  cases  in  one  family  at  Kensington^ 
another  Melbourne  suburb.  At  the  seaport  town  of  Oeelong^ 
45  miles  from  Melbourne,  a  fatal  case  was  also  reported  about  this 
time,  and  during  the  same  month  (May)  a  suspicious  case  occurred 
on  board  H.M.S.  Cerheru^vfhilQ  off  Melbourne  Port.  Fortunately, 
notwithstanding  these  various  foci  of  infection,  there  was  no 
epidemic. 

NEW   ZEALAND. 

As  was  mentioned  in  the  last  report,  the  rats  on  the  wharves  at 
Auckland  were  found  to  be  infected  with  plague  in  April,  1900. 
A  ainglo  case  in  the  human  subject  occurred  during  the  same 
month,  attributed  to  the  bite  of  an  infected  rat.  Here,  again, 
no  extension  of  the  infection  took  place,  notwithstanding  the 
presence  of  rat  infection  in  the  pori. 


THE  SANDWICH  ISLANDS. 

Plagne  appeared  in  these  islands  in  the  middle  of  1899,  and 
continned  to  manifest  itself  during  the  first  three  months  of 
190(1.  The  disease  was  brought  to  Honolulu  by  a  Japanese- 
American  vessel  from  Hong  Kong  in  June,  1899  ;  indeed  th(  re 
B  a  probability  that  plague  infection  had  occurred  on  several 
▼easels  which  arrived  at  Honolulu  during  the  summer  of  1899. 
"Pneumonia,"  with  a  high  rate  of  mortality,  is  stated  to  have 
pfevailed  in  Honolulu  during  December,  1899  ;  the  total  deaths 
from  all  causes  were  in  that  month  more  than  double  the  average 
number  for  the  same  period  in  previous  years.  These  facts  lead 
^0  the  inference  that  fatal  plague  had  been  occurring  before  the 
^lisease  was  recognised. 

The  last  report^  plague  case  was  certified  on  March  31  st,  1900, 
*ttd  on  April  30th  Honolulu  was  declared  free  from  the  disease. 
«o  definite  figures  have  been  obtained  showing  the  precise 
Jiumber  of  plague  attacks  and  deaths  which  occurred  in  Honolulu 
d^g  1900. 

The  infection  was  carried  to  two  other  islands  in  the  group, 
^.  Maui  and  Hawaii. 

^ith  the  exception  of  a  suspected  plague  case  on  board  a 
■^er,  which  arrived  at  Honolulu  from  Kobe  in  August,  no 
"^er  cases  were  reported  during  1900. 


NORTH   AMERICA. 
California. 


During  March,  1900,  plague  was  recognised  by  the  Health 
^thoriiies  of  San  Francisco  to  have  occurred  among  the 
Chinese  population  of  the  city.    Up  to  the  end  of    the  year 
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App.A,No.i8.  22  cases — ^all  fatal — had  come  under  observation.  Since  all 
Promts  and  the  attacks  occurred  in  the  Chinese  quarter  many  of  the  lead 
FL^^^in  1900  •  residents  in  San  Francisco  refused  to  admit  that  plague  existed 
by  K.  Bruce  *  the  city,  notwithstanding  that  10  of  the  earlier  cases  had  b< 
^^*  verified  by  post-mortem  and  by  bacteriological  examinations.    1 

22  cases  reported  do  not,  admittedly,  comprise  the  whole  of 
plague  cases  which  occurred  in  San  Francisco  during  1900.  1 
Chinese  population  used  every  means  in  their  power  to  cone 
patients  and  to  mislead  the  health  officials  in  their  investigatio 
Further  cases  continued  to  occur  in  the  early  part  of  1901,  a  prt 
that  the  malady  still  smouldered  in  the  city. 

It  is  believed  that  the  plague  infection  was  brought  to  & 
Francisco  by  Chinese  emigrants  who  travelled  from  Souths 
China  to  California  via  Japan  and  Honolulu,  in  all  of  whi 
places  plague  was,  or  had  been,  prevalent  before  the  mala 
broke  out  at  San  Francisco. 

Mention  was  made  in  the  last  report  of  a  group  of  cases  land 
by  a  Japanese  steamer  at  Port  Townsend  in  January,  1900,  a 
which  were  at  first  regarded  as  cases  of  beri-beri.  Fortunati 
there  were  no  other  cases  of  plague-like  illness  reported  at  P< 
Townsend  during  the  rest  of  1900. 


BRITISH  HONDURAS. 

During  March,  1900,  the  Colonial  Surgeon  at  Belize  was  notifi 
of  the  occurrence  of  an  illness,  attended  with  glandular  swellini 
at  two  localities  within  the  colony.  A  medical  investigati 
showed  that  during  February  and  March,  in  a  small  fishi 
settlement  with  a  population  of  60  persons,  some  13  cat 
of  the  malady  had  occurred.  The  symptoms  were  chie' 
fever  with  tenderness  and  swelling  of  the  glands  in  the  neck,  t 
groin,  or  armpit.  The  report  viewed  the  cases  as  gravely  s'' 
picious  of  plague,  and  it  was  regarded  as  possible  that  t 
infection  might  have  been  brought  by  ships  arriving  at  Bel 
in  ballast  from  Rio  de  Janeiro,  where  at  the  time  plague  existe 
In  the  summer  months  of  1900  there  was  a  prevalence  of  illnc 
in  Belize  marked  by  painful  glandular  swellings,  lasting,  ho\ 
ever,  only  a  few  days.  The  ailment  was  regarded  by  some  i 
"pestis  minor."  Up  to  the  time  of  writing  there  had  beeni 
further  developments  of  plague-like  disease  in  the  colony. 


SOUTH  AMERICA. 
Paraguay. 

Plague  was  epidemic  in  Asonfion  during  the  autumn  of  18£ 
and  continued  to  show  itself  up  to  March,  1900.  In  July  follo' 
ing,  the  disease  after  seeming  disappearance,  again  broke  out,  1 
seemingly  in  a  milder  form.  Opinions  locally  were  divided 
to  whether  the  reappearance  of  plague  at  Asonfion  was  due  tc 
reimportation  of  infection  by  grain  ships  from  Ai^entina,  or  "^ 
a  recrudescence  of  the  infection  already  existing  in  the  city.  T 
records  of  cases  have  not  been  made  public,  and  it  is  therefc 
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dlfficalt  to  arriTe  at  the  number  of  attacks  and  deaths  from  plague    a>pp.  a.  Ha  la 
which  occnnned  in  Ason9ion  daring  1900.     One  authority,  how-   Proffre«and 
ever,  states  that  from  April  to  December  127  cases,  56  of  them   £^»*<>°?JL 
fcUal,  occurred  in  the  city.  1^'bt^  • 

It  is  believed  that  the  infection  of  plague  was  brought  by 
infected  rats  on  board  a  steamer  to  Ason9ion  in  April,  1899. 
This  vessel  was  a  regular  trader  to  the  port,  and  had  transhipped 
&  cargo  of  rice  in  bags  at  Montevideo  from  a  sailing  vessel  which 
lutd  loaded  the  rice  at  Rotterdam.  These  bags  of  rice  had  come 
toRottenlam  from  India  on  another  steamer.  It  is  stated  also  that 
illness  in  rats  and  among  the  crew  had  occurred  on  board  the 
Biliog  vessel  on  its  voyage  to  Montevideo,  and  on  board  the 
i^er  on  its  passage  up  the  River  Plate  to  Asongion. 

Tosi-ards  the  end  of  Ociober  it  was  reported  that  a  number 
of  suspicious  cases  resembling  plague  had  occurred  at  Villa 
Omctpcion^  a  town  situated  on  the  Paraguay  River,  about  150 
^es  due  north  of  Ason9ion.  A  medical  investigator  was  sent 
vy  the  Government  to  make  inquiries,  with  the  result,  it  is  said, 
^bat  the  dia^rnosis  of  plague  was  not  definitely  verified. 

The  Arobntinb  Rbpublio. 

Bomrio  di  Santa  Fe, — In  January,  1900,  bubonic  plague  was 
^^cially  declared  to  be  present  in  Rosario,  but  rumours  had  been 
'^e  that  the  disease  had  gained  a  footing  in  that  port  some  months 
^•riier.     There    are    grounds    for    believing    that    plague    was 
''^cognised  in  Rosario  three  months  at  leaat  before  it  was  officially 
deported.    The  cases  generally  had  been  of  a  mild  type,  and  con- 
tinently concealment  was  not  difficult.  For  this  reason  apparently 
'to  reliable  statistics  have  been  made  public  regarding  the  actual 
dumber  of  plague  cases  and  deaths  which  occurred  in  Rosario 
^ng  19(K).     The  first  recognised  cases  occurred  at  a  mill  among 
Persons  who  were  employed  in  unloading  maize  from  a  ship  for 
^veyance  to  the  mill.     Rats  were  known  to  have  been  dying 
•Itont  the  wharves  in  large  numbers  previous  to  the  appearance  of 
I^ne  among  these  men. 

It  is  estimated  that  altogether  about  200  persons  were  attacked 
»T  plague  during  1900,  and  that  about  100  of  them  succumbed  to 

"^disease. 

It  is  not  definitely  known  how  Rosario  became  infected.  Some 
*lieve  the  infection  was  brought  from  Asonyion  ;  some,  on  the 
^frhand,  think  the  disease  was  brought  by  rats  on  ships  from 
jj^e  infected  port  in  the  East.  Rosario  is  a  great  shipping  port 
™f  grain,  and  ships  from  all  quarters  come  there  for  grain  cargo. 

.  Bxt^infjs  Ayres, — About  the  same  time  that  Rosario  was  declared 
tfected,  rumours  were  atioat  that  Buenos  Ayres  had  also  been 
>vaded  by  plague.  The  number  of  recognised  attacks  was  com- 
•"atively  small,  for  up  to  the  end  of  May  only  120  attacks  had 
een  reconled.  The  type  of  the  disease  is  said  to  have  been 
Jstinctly  mild.  On  June  5th,  1900,  the  Government  declared 
BoenoH  Ayres  free  from  plague.     It  is  not  yet  definitely  know w 

8962  "         S 


274 

App.  A,No.i8.   how  Buenos  Ayres  became  infected.      But  information  on  plague 
Progress  and      matters  is  not  easily  obtained  from  the  officers  of  the  Argentine 

Diffusion  of         (tO Vft  rn  in  pn  t 

Low. '  San  Nicholas  is  a  town  situated  on  the  Parana  River.     During 

December,  1900,  a  number  of  cases  of  illness  suspiciously  like 
plague  occurred  among  the  workmen  on  the  wharves,  and  about 
the  same  time  dead  rats  were  found  in  the  warehouses  where 
the  labourers  worked.  Of  18  cases  reported  at  the  time,  eight  died. 
Later  reports  state  that  cases  occurred  in  January  and  February, 
li>01,  but  definite  numbers  are  not  given. 

Tucumanj  a  town  situated  to  the  north-west  of  the  Argentine 
Republic,  became  infected  by  plague  in  December,  11)00,  10  cases 
developing  in  a  week  and  four  of  them  speedily  proving  fatal.  It 
is  believed  that  a  number  of  cases  were  concealed ;  no  official 
report  on  the  outbreak  has  been  made  public.  It  is  believed 
that  the  infection  was  introduced  by  some  Brazilian 
workmen. 

In  the  early  weeks  of  1901  suspected  plague  was  reported  to 
have  occurred  in  several  other  towns  in  Argentina. 


Brazil. 

Santos. — On  October  18th,  1899,  the  Government  of  the  State 
of  Sao  Paulo  declared  the  city  and  port  of  Santos  to  be  infected 
by  plague.  But  it  was  known  that  in  the  preceding  July  cases  of  a 
kind  suspiciously  resembling  plague  had  been  appearing.  Cases 
continued  to  occur  during  the  early  months  of  1900,  but  as  the 
epidemic  was  of  a  mild  type  little  alarm  was  created.  As  else- 
where in  South  America  there  is  an  absence  of  definite  informa- 
tion from  Santos  as  to  the  actual  amount  of  plague  which 
occurred  in  the  city  and  port  during  1900. 

It  was  at  first  believed  that  the  infection  had  been  imported 
from  Portugal,  but  this  is  now  denied.  A  remarkable  mortality 
among  rats  was  observed  in  July,  1899,  and  again  in  the  following 
September,  and  it  is  assumed  that  the  infection  was  ship-borne, 
and  attacked  the  rats  first. 

The  infection  of  plague  was  carried  from  Santos  by  vessels  to 
several  other  foreign  ports,  and  by  land  to  Sao  Paulo,  a  city  some 
50  miles  distant.  Here  the  disease  appeared  in  November,  1899, 
till  February,  1900.  No  statistics  of  the  outbreak  have  been 
published. 

Rio  de  Janeiro. — In  January,  1900,  plague  was  first  recognised 
in  tliis  city  as  having  attacked  two  children.  About  the  same  time 
rats  Were  dyin,i:r  in  large  numbers  in  the  quarter  which  furnished 
tlie  two  ca.sos.  Xo  furtlier  cases  were  recognised  till  April,  when  a 
family,  recently  arrived  from  Oporto,  were  attacked.  From  this 
time  the  disease  developed  epidemic  proportions,  and  continued 
to  prevail  to  the  end  of  the  year  and  in  the  early  months  of  1901. 
The    subjoined   tabular    staknnent   shows   the    ])i-ogress   of    the 
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epidemic  so  far,  at  leaBi,  as  reported  cases  go.    There  were,  it  is  app.  a,  No  i\ 

aaserted,  other  eases  which  were  purposely  concealed  or  which  ProffTwTand 

were  classed  under  other  headings.  Diffusion  of 

°  PlAinie  in  1900  ; 
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Ki?w  attacks* ., 


61  1 164  142  92  31  33  <  36  24 


587 


Of  these  587  cases  301  proye<l  fatal.    A  case  mortality  of  51'2 

J>ercent. 

It  is  not  known  definitely  how  plagne  reached  Rio  de  Janeiro. 
I*iie  disease  at  the  time  existed  in  other  South  American  ports, 
snd  might  very  well  have  been  carried  from  one  to  the  other. 
I^bgoe  infection  also  existed  in  Portugal  in  the  autumn  months  of 
1899,  and  owing  to  the  communications  between  these  places  by 
^ps,  the  disease  might  have  been  imported  in  that  way. 

Petro]H)h'8. — In  the  autumn  months  of  190()  plague  was  carried 
^m  Rio  de  Janeiro  to  Petropolis,  which  is  about  three  hours  rail- 
way journey  to  the  north-east  of  Rio  de  Janeiro.  It  was  officially 
Admitted  that  six  cases  (three  fatal)  occurred  in  this  town  in 
October  and  November,  IIKX). 

Xidheroy  was  also  infected  from  Rio  de  Janeiro.  Altogether 
•^en  cases  (six  fatal)  occurred  in  the  place  during  December, 
130(1.  From  Nictheroy  the  plague  infection  was  carried  to  the 
■wghbouring  town  of  S.  Goncalo. 

,  Qtara^  in  the  north  of  Bra2i],  came  under  suspicion  of  being 
jfifecied  by  plague  in  the  autumn  of  1900.  Although  a  number 
*f  auspicious  cases  occurred  having  resemblance  to  plague,  yet  an 
fxptrt,  who  was  sent  from  Para  by  the  Brazilian  Government  to 
"l^estigaie  the  outbreak,  was  unable  to  definitely  confirm  the 
^JJgnoeis  of  plague. 

Illness  of  a  suspicious  kind  also  occurred  during  the  latter  part 
^^M  in  various  other  parts  of  Brazil. 


EUROPE. 
England  and  Wales. 

poring  1900,  no  fewer  than  23  ships  were  reported  to  have 
•"ived  in  ports  of  England  and  Wales,  each  with  one  or  more 
•i»pected  plague  cases  on  board  at  the  time  of  arrival.  But 
*ict  bacteriological  investigation  failed  to  support  diagnosis  of 
*«?ne  except  in  four  instances,  {see  ''ship-borne  plague  and 
«»pected  plague  in  English  ports  during  19(X),''  page  285).  In 
•ch  of  these  instances  the  usual  measures  were  employed  to 
^•nnt  the  spread  of  the  disease,  and  with  complete  succesB. 
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App.A,No.i8.  Throughout  the  year,  the  medical  profession  of  England  and 
PromMTand  Wales  kept  a  sharp  look  out  for  cases  that  might  prove  to  he 
^^ion  of  plague.  In  nine  instances  was  suspected  plague  notified  to  the 
byRf BnioB  *  Board,  and  a  specimen  of  material  from  the  patient  forwarded 
^^'  for  examination  by  the  official  bacteriologist.    But  in  no  instance 

was  the  suspicion  of  plague  bacteriologically  confirmed. 


Scotland. 

• 

Glasgow. — In  August,  1900,  a  number  of  cases  of  suspicious 
illness  came  under  the  notice  of  the  health  officials  of  the  City  of 
Glasgow,  and  investigation  by  modern  bacterioscopic  methods 
ultimately  confirmed  the  diagnosis  of  bubonic  plague.  The  spread 
of  the  plague  appeared  largely  to  be  associated  in  the  first 
instance  with  attendance  at  one  or  another  of  two  wakes,  held  over 
the  bodies  of  persons  who  had  died  of  anomalous  illness.  Alto- 
gether there  were  recognised  36  cases  of  plague  in  Glasgow  from 
the  beginning  of  August  to  the  end  of  September,  1900.  Of  these 
16  proved  fatal,  a  case  mortality  of  44*4  per  cent. 

It  is  not  known  definitely  how  the  plague  infection  was  intro- 
duced into  the  city,  but  it  is  surmised  that  the  disease  was  brought 
to  Glasgow  by  some  Asiatic  seaman  arriving  from  an  infected  port, 
sufl^ering  from  a  mild  or  unrecognised  attack  which  had  received 
no  medical  attention. 

Though  rats  were  not  scarce  in  the  infected  area,  none  of  these 
animals  were  found  affected  by  the  disease, notwithstanding  careful 
and  continued  examination  of  many  rats  secured  in  the  locality 
for  the  purpose. 

It  speaks  well  for  the  health  administration  of  so  large  a  city  as 
Glasgow,  that,  though  plague  had,  unrecognized,  gained  a  footing 
among  what  may  be  regarded  a&  a  susceptible  population,  the 
vigorous  measures  carried  out  by  the  Corporation's  staff,  limited 
the  disease  to  a  comparatively  small  number  of  cases.* 


Portugal. 

Plague  was  epidemic  in  Oporto  during  1899,  and  cases  were 
reported  up  to  February,  1900,  when  the  city  was  declared  free 
from  infection.  In  June,  1900,  a  single  case  of  plague  was  reported, 
but  no  official  report  regarding  the  origin  of  the  case  has  been 
made  public.  It  is,  however,  generally  believed  that  this  case 
was  not  a  solitary  one,  and  that  it  was  in  all  probability  one  of  a 
series  of  mild  or  unrecognised  cases.  But  the  health  authorities 
of  Oporto,  since  the  plague  outbreak  of  1899,  have  afforded  little 
information  to  outsiders  on  the  subject.  That  the  disease  has  not 
become  extinct  at  Oporto  is  proved  by  the  fact  that  a  further  group 
of  cases  occurred  during  the  summer  of  1901. 

*  For  nine  months  Glasgow  remained  apparently  free  from  plague,  but  in 
August  and  September,  1901,  a  few  casea  were  reported,  and  this  time  rata  were 
recognised  as  suffering  from  the  disease. 


2l1 

Spain.  afp.  ^No. Isl 

In  February,  IDUO,  a  case  with  symptoms  resembling  plague  Ei^Sn^ol* 
was  reported  at  Tuf/^  on  the  Spanish-Portugese  frontier.     The  Piagiein  iwo ; 
l>er8on  attacked  had  recently  arrived  from  Brazil,  and  this  added  i^w'' 
to  the  suspicion.    Apparently  no  bacteriological  test  was  applied, 
and  no  definite  of&cial  pronouncement  regarding  the  case  was 
made  public.      In  April,   1900,   the  s.s.   Montevideo  arrived  at 
Barcelona  from  Manila  with  two  suspected  plague  cases  on  board, 
both  of  them  discharged  Spanish  soldiers  returning  home.     There 
had  been  three  deaths  during  the  voyage,  but  from  what  cause 
has  not  been  stated.    The  ship*s  surgeon  did  not   regard  the 
two  cases  in  question  as  plague,  but  nevertheless  the  Barcelona 
aathorities  sent  the  ship  and  its  300  passengers  to  undergo  10 
days  detention    at    Port    Mahon.      No    other    suspicious    cases 
followed. 

Gkrmany. 

Hamburg. — ^The  s.s.  Rosario  arrived  at  Hamburg  from  the 
River  Plate  on  July  30th,  1900,  when  the  steward  was  found  to  be 
suffering  from  illness  afterwards  found  to  be  plague,  and  of  which 
he  died  on  August  10th.  No  other  cases  followed.  The  vessel 
had  called  at  Cardiff  on  the  voyage  from  South  America  to 
Hamburg,  and  it  was  thoQght  possible  by  the  German  authorities 
that  the  steward  had  been  infected  there.  But  strict  investiga- 
tion at  Cardiff  failed  to  find  any  trace  of  plague,  or  suspected 
plague  cases,  or  infected  ships,  in  that  port. 

Bremen, — The  s.s.  MaiHenhurg  arrived  at  Bremen  on  October 
27th,  1900,  from  Buenos  Ayres,  having  touched  at  Hamburg  to 
unload  part  of  its  cargo  before  proceeding  to  Bremen.  The  crew 
were  paid  off  on  arrival  at  Bremen,  and  on  October  30th  one  of 
them  was  found  to  be  suffering  from  illness  of  which  he  died  on 
November  5th.  The  cause  of  death  was  proved  to  be  plague. 
Dead  rats  had  been  found  on  board  the  ship  during  the  voyage. 

FRANOB. 

Marseilles, -^On  the  arrival  of  the  s.s.  Niger  from  Constantinople 

^U  Levantine  ports  at  Marseilles,  on  August  26th,  1900,  it  was 

*^Ond  that  two  cases  of  plague  had  recently  occurred  on  board  the 

^^ip,  which  had  left  behind  at  Clazomene,  the  Turkish  quarantine 

stilt  ion,  other  two  plague  cases.    These  two  antecedent  cases  had 

^^n  discovered  on  the  vessel  at  Constantinople  on  August  22nd. 

-^^t^er  arrival  at  Marseilles  the  vessel  was  sent  to  the  Frioul  sanitarv 

^*"^t,ion  and  landed  there  the  two  plague  cases,  one  being  the  ship  s 

s^r^geon.    While  undergoing  detention  two  fresh  cases  developed, 

^^^   August  30th  and  31st  respectively  ;  and  yet  two  more  occurred 

^  ^hin  the  next  few  days,  botii  of  the  latter  being  medical  men 

^'*io  had  been  sent  from  Marseilles  to  attend  the  plague  cases 

W'^ded  at  Frioul  from  the  Niger^  and  who  it  was  reported  had 

'^^n  previously  injected  with  Yersin's  anti-plague  serum.    Thus, 

between  August  25th  and  September  5th,  six  plague  cases  occurred 

1^  connection  with  the  Niger  (in  addition  to  the  two  cases  detected 

*^  Constantinople).    Of  the  six  cases  at  Frioul  only  one  proved 

fatal.  ^ 
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V^\^^^^^^K\}S>^,   \^v\u'iv.l    \\\   lUo    \\lh^i^»   of    lV,i  ji- 'J i*A»r.%  1^  in   the  Province   of 
l^r^  *^*^*'^       \jth\k\'l\,iu.      rho  uul;ivl\  waj*  at  tirsi  mi>;akon  for  typhus  fever, 
^ui  \\a>  p>A*\v\K  l\\  a  iio\or!itui*u;  e\jvn  diS'Aiiohei  lo  the  place, 
C\»  Iv  tvuo  pUmuv      l'.\  ::io  xiliacx^  ?*">  vVi5<*s  av.i  lo  deaths  were 
v^vvMxUsl    m*   ^»   I  he   eu.X  et    Psv\':r.lvr.      Alvu:   the  ?i3ie    time 
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Egypt.  APP.A,No.ia 


Proffress  and 

hut  only  93  cases  were  recorJed.    Early  in  IIXX),  a  fresh  outbreak  ^^'-  ^^^ 


Akxandria, — Plague  was  epulemic  in  Alfijcandria  during  1899,  piague^in  1900 

*  yDr.  Bn 


occDired  but  on  a  scale  even  smaller  than  that  of  1899,  for  only 
i^caj^  20  of  them  fatal,  came  under  observation  during  the  y  aar. 
At  the  time  of  the  second  plague  outbreak  in  Alexandria,  a  con- 
siderable mortality  among  rats  was  observed.  A  third  outbreak 
developed  in  1901. 

Port  Said  was  declared  infected  by  plague  in  May,  1900,  but 
preTioos  to  this  there  had  been  a  prevalence  of  illness,  dating  from 
Sareh,  variously  described  as  "  Influenza  with  glandular  swell- 
imrs"  '* Infectious "  or  "Cerebral"  Influenza,  "Influenza  with 
phlegmons  "  &c.  Eighty  nine  plague  cases  were  reported  between 
May  and  July,  and  35  proved  fatal.  The  diagnosis  in  all  the  earlier 
May  cases,  was  bacteriologically  confirmed.  A  further  outbreak 
occurred  in  llHil. 

Sudkim, — During  May,  1900,  three  cases  of  plague  were  reported, 
two  proving  fatal,  at  Suakim.  Rats  were  observed  to  be  dying  in 
9ome  numbers  at  the  time  these  men  were  attacked.  Fortunately 
there  was  no  further  spread  of  the  infection  from  these  cases. 


Arabia. 

hjadduh. — Plague  a])peared  in  Djeddah  in  1899,  prevailing  from 
February  to  June.  During  1900  the  disease  was  again  reported, 
81  deaths  being  officially  notified  between  April  and  July.  The 
health  authorities,  after  inquiry,  expressed  the  opinion  that  in 
19(10  plague  was  re-imported  by  the  clandestine  landing  of  persons 
«n  the  coast  from  infected  places. 

Ynmbo. — This  port  suffered  in  1900,  fi  om  March  to  June,  from 
P^e,  67  fatal  cases  being  reported.  It  is  stated  that  the  first 
Kcognised  case  had  been  landed  surreptitiously  in  a  sambouk 
from  Upper  Egypt. 

Aisyr. — Plague  is  believed  to  be  endemic  in  Assyr,  and  an 
^nal  outbreak  of  the  disease  has  been  observed  for  a  succession  of 
yeaw.  The  Russian  Imperial  Plague  Commission  declared  Assyr 
Wected  by  plague  in  January,  1900.  Later  reports  state  that  the 
^sease  had  been  occurring  in  a  number  of  villages  from  January 
to  April.  In  one  village  of  83  inhabitants  some  46  plague  cases 
^ith  21  deaths  were  recorded. 

Aden, — In  February',  1900,  plague  appeared  at  Aden  and  was 
epidemic  there  up  to  June.  Altogether  708  cases  with  576  deaths 
came  under  notice.  The  course  of  the  epidemic  may  be  followed  in 
the  Bubjoined  table,  which  gives  the  cases  and  deaths  reported  from 
February  to  June : — 


ProBTMikod 
DtBiHlonot 
Plfunie  In  1»M  : 
br  Dr.  BroM 


The  geDeral  aBsumption  in  Aden  was  that  the  infection  had  been 
brought  from  India  on  board  grain  ahips  by  rats. 

Muscat. — In  Janoary ,  1900,  plague  was  reported  to  have  broken 
oat  in  Mascat,  and  it  continued  to  be  epidemic  there  dnriog 
Febraary  and  March. 

Bassorah. — A  single  plagne  case  occurred  in  Jannary,  1900,  on 
board  an  Englieh  Bteamer  from  Bombay  during  the  voyage  to 
Baasorah ;  but  the  patient  was  convalescent  on  arrival.  The  ship 
waa  detained  15  days  in  quarantine.  No  further  cases  occnrred  at 
that  time. 

Persia. 

In  March,  1900,  plague  was  reported  to  have  broken  out  at 
Jivanro,  in  Persian  Kurdistan,  not  far  from  the  Tnrco-Persian 
frontier.  Several  villages  were  affected.  Up  to  Ajiril,  11>00,  142 
plague  deatha  had  been  recorded  in  the  locality. 

In  April  it  was  reported  from  Teheran  that  plague  had  invaded 
Kermenshah,  a  probable  extension  of  the  Jivanro  epidemic. 
During  May,  1900,  plague  appeared  on  the  island  of  Kischim,  in 
the  Persian  Gulf,  IS  cases  being  observed,  with  11  deaths,  during 
the  first  three  weeks  of  May. 


AFRICA. 

British  Somaliland. 

In  April,  IIKK),  when  plague  was  epidemic  at  Aden,  the  disease 
was  carried  across  to  British  Somaliland  on  (he  opposite  African 
shore  by  refugees  fleeing  from  the  pestilence.  Among  these  panic- 
stricken  refugees  two  fatal  plague  cases  were  observed  in  persona 
from  Aden  detained  at  the  sanitary  station  at  Berhera.  Fortu- 
nately, no  extension  of  the  malady  followed. 


During  1900  there  occurred  about  12  cases  as  to  which  suspicion 
of  plague  arose.  Bacteriological  inveatigation  did  not  confirm 
the  diagnosis  of  plague  in  any  of  them. 
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Uganda. 


A  pp.  A.  No. 

wand 


III  rjOO  a  few  plague  cases  came  under  observation  in  Southern  DiSSSono" 
Buililu  and  Koki.     But  there  was  no  recognised  epidemic.  b^K^iSuce* ' 

Low.  * 


Madagasgab. 

There  had  been  outbreaks  of  plague  in  Madagascar  in  1898  and 
in  1899.  In  October,  1900,  the  malady  reappeared  at  Tamatave  ; 
but  only  a  few  cases  were  ofiRcially  recorded,  some  13  in  all,  8  of 
them  fatal. 

REUNION. 

During  1899,  plague  had  appeared  in  the  island  of  Reunion. 
At  the  beginning  of  January,  1900,  a  few  cases  were  reported, 
the  last  of  the  outbreak  which  had  bqg^un  in  April,  1899.  From 
the  end  of  January  till  the  end  of  August,  1900,  no  further 
eises  came  under  notice.  But  in  September  a  few  fresh  cases, 
liKteriologically  proved  to  be  true  plague,  occurred.  Another 
^np  of  cases  was  observed  in  December,  and  cases,  though 
^  in  large  numbers,  continued  to  be  notified  up  to  the  end  of 
?«bruary,  1901. 


MAUBinns. 

Plague  was  epidemic  in  Mauritius  during  1899,  and  at  the 
Itegiiiiiiug  of  1900  the '  outbreak  had  not  subsided ;  casen 
wnlinued  to  be  reported  during  the  first  three  months  of  the 
J«r.  In  July,  after  a  practical  cessation  of  the  epidemic  for  about 
^  months,  a  fresh  outburst  began  to  develop,  and  continued  to 
n^nifeet  itself  to  the  end  of  1900,  extending  into  the  early  months 
rf  1901.  The  following  table  shows  the  distribution  of  plague 
»ttacb  and  deaths  in  Mauritius  during  1900,  the  total  number  of 
««e8  recorded  being  796,  with  574  deaths  :— 
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Natal. 

A.  single  plague  case  imported  from  Mauritius  occurred  in 
Durban  in  May,  1900,  but  no  extension  of  the  infection 
followed. 
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APP.  A,  No.  18. 

Progress  and 
Diffusion  of 
Plague  in  1900; 
by  Dr.  Bruce 
Low. 


Kapfraria. 

During  November,  1900,  a  malady  suspected  to  be  plague  broke 
out  among  the  native  population  at  Izeli^  eight  miles  from 
King  William's  Town.  Thirteen  persons  were  attacked  and  five 
succumbed  to  the  disease.  Bacterioscopic  examination  confirmed 
the  diagnosis  of  phigue.  Another  outbreak  of  the  same  kind  was 
discovered  in  another  native  location  in  the  same  neighbour- 
hood shortly  afterwards. 


Cape  Town. 

As  was  mentioned  in  my  report  for  1899,  plague  was  brought 
to  Cape  Town  from  Rosario  by  a  freight  ship,  on  board  which 
altogether  five  eases  occurred.  There  was  no  recognised  case  of 
plague  in  the  Cape  Peninsula  during  1900.  Early,  however,  in 
1901  an  outbreak  of  plague  commenced,  investigation  of  which 
revealed  the  fact  that  there  had  been  an  epidemic  among  rats  in 
the  docks  as  far  back  as  Aiigunt,  1900;  and  further  there 
appeared  ground  for  belief  that  plague  cases  among  native 
labourers  at  the  docks  began  to  occur  not  long  after  disease  had 
effected  the  rats.  Particular  cases  which  occurred  in  November  ; 
are  now,  in  the  light  of  further  information,  regarded  as 
instances  of  true  plague,  not  recognised  at  the  time. .  Plague 
became  epidemic  in  Cape  Town  in  the  early  months  of  1901. 


Senegal. 

Statements  iniule  in  the  public  pross  during  July,  1900,  from 
special  correspoiidoiiis  in  West  Africa,  led  to  the  inference  that 
there  had  been  an  outbreak  of  phiguo  in  Senegal,  deaths  haviDi:^ 
been  reported  from  this  cause  at  Dakar  and  Soree.  A  suspected 
phigue  deatli  is  stated  to  have  occurred  not  long  after  this  on 
board  a  Trench  steamer  on  its  voyage  from  Dakar  to  Pauilliu*. 
There  is  no  information  to  show  how  plague  leached  Senegal,  but 
as  the  disease  was  epidemic  in  the  French  Ivory  Coast  during 
189!>,  it  is  i)robable  it  was  imported  from  the  one  French  Colony  to 
the  other. 
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No.  19. 

Memorandum    on    Plague    and    Suspected    Plague    in  Apr.A.No.ii'. 
England  and  Wales  during  IDOO,  and  on  certain  Precau-   Plague  and 

HOHpectcd 

TIOXARY  Measures  employed  to  prevent  the  IMPORTATION   pia^ue  in 

Eoglaod  and 

and  Spread  of  the  Disease  ;  by  Dr.  Bruce  Low.  waiee  in  1900 ; 

•^  by  Dr.  Bruce 

Low. 

(a)  Inland  Gases  rej)orted  as  Suspected  Plague^  but  wTiich  on 
investigation  were/oufid  not  to  be  of  the  nature  of  Plague, 

During  1900  nine  instances  came  under  the  notice  of  the 
Medical  Department  in  regard  of  which,  from  the  clinical 
characters  of  the  illness,  suspicion  of  plague  had  arisen.  But 
in  each  instance  a  diagnosis  of  plague  was  distinctly  negatived 
^y  careful  investigation  and  by  the  application  of  bacterioscopic 
*^8.  All  of  these  nine  instances  were  reported  during  the  la^t 
^onr  months  of  the  year.  The  following  is  a  brief  summary  of 
the  facta  :— 

(1)  Buckinghamshire.  —  The    first    suspected     plague    case 

reported  was  from  an  urban  district  in  Buckingham- 
shire during  September.  The  patient,  who  had  gone 
to  stay  with  friends,  usually  resided  in  London  in  the 
Knightsbridge  district,  and  worked  at  Long  Acre  as  a 
carriage  painter.  When  first  medically  examined  l.e 
^vas  found  to  have  a  glandular  swelling  in  each  groin, 
with  a  slight  amount  of  feverishness.  There  was 
no  evidence  of  venereal  disease.  Material  from  the 
swollen  glands  was  examined  by  the  Board's  bacte- 
riological expert,  who  pronounced  the  results  to  be 
wholly  negative  as  regards  plague. 

(2)  Xorth  Shields. — A  man  was  admitted  on  September  21st  to 

the  Tynemouth  infirmary  suffering  from  a  tumour  in 
the  right  illiac  fosba  and  enlargement  of  glands  in  various 
regions.  He  had  fever,  with  prostration  and  emacia- 
tion. Material  taken  from  one  of  the  enlarged  glands 
was  sent  for  examination  to  Dr.  Klein,  and  also  to 
Dr.  Murray,  of  Newcastle-on-Tyne.  Both  of  these 
experts  reported  the  results  to  be  negative  qifd 
plague, 

V'N  Lfjfulon. — During  October  a  case  of  suspicious  illness 
occurred  in  the  Limehouse  district,  East  London  ;  but 
bacterioscopic  investigation  forbade  the  opinion  tliot 
the  illness  could  be  regarded  as  plague. 

[v  lonchm. — During  October,  in  another  London  district 
(Clerkenwell),  a  similar  case  was  also  reported  \  and, 
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App.A,No.l9.  aa  before,  the  bacteriological  evidence  by  the  Board's 

Piagueond  expert  was  negative  as  to  plague. 

BtUDOOtod 

|iftCtt«*n  (5)  Londim, — In  the  same  month  yet  another  suspicions  case 

w^SeslniMO;  Came   under   observation  at  Paddington,  which    was 

iJw '*  ^'"°*  visited  by  Dr.  Cantlie,  a  plague  expert  employed  for 

the  purpose  by  the  London  County  Council.  Dr. 
Cantlie  pronounced  the  patient  to  be  suffering  not 
from  plague,  but  from  another  disease. 

(6)  West  Ham. — At  the  end  of  October,  at  Canning  Town, 

in  the  Borough  of  West  Ham,  a  case  of  suspected 
plague  was  notified  to  the  Medical  Of&cer  of  Health. 
Material  taken  from  the  patient  was  forwarded  to  Dr. 
Klein  for  examination,  and  he  reported  the  result  to 
be  negative  as  to  plague. 

(7)  Bootle. — During  November  a  dock  labourer  was  admitted 

from  a  common  lodging  house,  in  the  town  of  Bootle, 
to  the  Borough  Hospital,  suffering  from  glandular 
swellings  in  the  fibroin,  armpit,  and  neck.  He  died  a 
month  later  with  acute  symptoms.  A  post-mortem 
examination  was  made  by  Dr.  Balfour  Stewart,  of 
Liverpool,  who  also  conducted  a  bacteriological  investi- 
gation with  material  taken  from  the  case.  Portions  of 
the  same  material  were  sent  to  Dr.  Klein,  the  Board's 
bacteriologist.  The  facts  reported  by  these  experts 
showed  that  the  man  had  not  died  from  plague,  but 
from  a  form  of  streptococcic  infection. 

(8)  PortsnumtJi,  —  Three     children     were     admitted     about 

October  16th  to  the  Portsmouth  Isolation  Hospital 
with  illness  resembling  enteric  fever,  attended  with 
pneumonic  symptoms  and  presenting  some  glandular 
enlargements.  Material  taken  from  each  of  the  patients 
was  forwarded  to  the  Board's  bacteriologist  for  ex- 
amination, but  in  each  case  the  report  was  negative  as 
regards  plague. 

(9)  Tonbridge, — Early  in  November,   a  medical  practitioner 

consulted  the  Medical  Officer  of  Health  for  the  district 
as  to  a  patient,  a  young  woman,  who  was  suffering 
from  an  illness  characterised  by  feverishness,  with 
swelling  and  tenderness  of  the  cervical  glands  ;  for 
which  illness  no  definite  cause  could  be  assigned. 
Material  was  taken  from  the  patient,  and  sent  for 
examination  to  Dr.  Klein,  who  reported  that  his 
investigation  negatived  a  diagnosis  of  plague. 

As  has  been  said,  in  all  of  the  above-mentioned  cases,  which 
at  jfirst  were  suspected  to  be  plague,  and  which  were  subsequently 
submitted  to  scientific  scrutiny,  no  evidence  was  found  to  confirm 
the  earlier  suspicions. 

The  facts,  however,  show  that  the  medical  profession  has  been 
on  the  alert;  watching,  indeed,  for  those  mild  and  anomalous 
cases  which  elsewhere  have  been  stated  to  appear  as  forerunners 
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of  epidemic   plague,  ami  which  when    unnoticed    and  nndealt  app.  a,  No.  u 

with  enable  the  disease  to  gain,  unobserved,  a  firm  footing  in  a  piagueand 

locality.  suspected 


EofflADd  and 


(b)  Ship'borne  Plague  atid  Suspected  Plague  in  Ports  of 

England  afid  Wales. 

There  was  a  definite  increase  during  1900,  as  compared  with 
1899,  in  the  number  of  instances  in  which  plague  was  suspected 
to  have  occurred  on  board  ships  arriving  in  ports  of  England  and 
^ales  from  plague-infected  countries  abroad.  This  increase  was 
[  perhaps  to  some  extent  due  to  extra  care  and  vigilance  exercised 
^yport  sanitary  authorities  in  dealing  with  arrivals  from  infected 
ports;  in  any  case,  it  may  be  regarded  as  evi<lence  of  the  alertness 
^f  the  officials  who  allowed  no  case  to  pass  in  which  the  smallest 

suspicion  as  to  plague  had  arisen. 

• 

Altogether  23  ships  were  reported  to  the  Board  as  having 
Biispected  plague  on  board  on  their  arrival  in  this  country.  But  in 
Only  four  instances  was  the  diagnosis  confirmed  by  bacterioscopic 
inTestigations.  Of  these  four,  two  had  relation  with  the  port  of 
Ijondon,  one  with  Liverpool,  and  one  with  the  Tyne  port.  The 
fecta  as  to  them  may  be  briefly  summarised  as  follows : — 

(1^  S.S.  Rofne.— On  July  8rd,  1900,  the  P.    &    0.    Company's 

8-8.  Byrne  arrived  in  the  Thames,  having  sailed  from  Sydney  on 

^3y  19th,  and  having  called   at  Colombo   and  Aden.     At   the 

Jitter  port  four  natives  from  Bombay  joined  the  Rome^  having  been 

WflOght  to  Aden  from  Bombay  on  board  the  s.s.  Egypt^  to  which 

*^ip  reference  will  be   made  further   on.     These   natives,   it   is 

^eged,  were    duly  examined  at  Bombay  before  going  on  board 

^e  Egypt,  and  were  found  to  be  in  good  health  ;  they  did  not  land 

^  Aden,  being  transferred  direct  from  the  one  vessel  to  the  other. 

^   will   be    seen   later,   one    of  these  natives   developed  plagu(» 

^^r  arrival  in  the  port  of  London. 

On  arrival  at  the  mouth  of  the  Thames  all  on  board  were 
'^Ported  to  be  well,  and  the  surgeon  of  the  Rome  signed  a  certifi- 
^^^  that  every  person  on  board  had  been,  within  12  hours  of 
^J^val,  inspected  and  found  well ;  free  from  any  symptom  of 
^*^^e,  cholera,  or  yellow  fever.  Under  these  circumstances  the 
^^H^el  was  allowed  to  proceed  up  the  river  to  the  Albert  Docks. 

.  On  July  4th,  the  day  after  arrival  in  the  Docks,  three  native 
'^*^inen  were  removed  from  the  Rotne  to  the  Seaman's  Branch 
,.^^^ital.  Two  were  suffering  from  "dysentery"  and  were 
^^Wiharged  cured  respectively  on  July  17th  and  llUh;  the  third 
?^ti  had  "  pleurisy,"   from  which   he  recovered  at  the  end  of 

On  July  12th  a  member  of  the  crew  was  admitted  to  hos])ital 

^ftering  from  "enteric  fever,"  and   he  died   on  the  14th.     He 

^  *^t  complained  of  illness   on  July  8th.     After  a   post-mortem 

^^^mination  his  death  was  certified  as  due  to  "  enterltiB "  bwl 
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App.  A,No.i9.    there  appear  to  have  been  some  doubts  as  to  the  true  nature  of 

this  man's  illness. 


Vhkgvesnd 

plsfraeio 
Eoidaod  and 
Wal»4ml900; 
by  Dr.  Bruce 
Low. 


On  July  I4tli  a  Goanese  member  of  the  Ronie*s  crew  was 
admitted  to  the  Seaman's  Hospital  with  high  temperature  and 
glandular  swelling  in  the  groin.  Later  on,  bacteriological 
examination  of  material  taken  from  the  inflamed  glands  proved 
that  the  man  wj.s  suffering  from  plague ;  a  certificate  dated 
July  27th  was  givon  to  that  effect,  and  the  patient  was  at  once 
removed  to  the  port  hospital  at  Denton,  where  he  ultimately 
recovered. 

On  July  23rd  a  native  member  of  the  crew  of  the  Rome  died 
suddenly.  A  few  days  previous  to  this  he  had  slightly  lacerated 
one  of  his  fingers.  A  post-mortem  examination  was  made,  and 
a  certificate  was  given  that  he  had  died  owing  to  a  ^  septic 
condition  of  the  blood." 

At  this  date,  July  23rd,  the  native  crew  of  the  Rome  was 
transferred  to  the  Egypt,  which  was  also  in  dock.  One  of  these 
transferred  men,  a  Goanese,  was  taken  to  the  Seaman's  BrancL 
Hospital  on  July  26th  suffering  from  illness  attended  with 
enlargement  of  the  femoral  glands.  He  was  at  once  removed 
to  the  port  hospital  at  Denton,  the  case  being  snspected  to  be 
one  of  "  Pestis  Minor."  A  bacterioscopic  examination  by  Dr. 
Klein  of  material  taken  from  the  enlarged  glands  confirmed  the 
diagnosis  of  plague.  The  man,  however,  ultimately  made  a  good 
recovery. 

Of  the  above  cases  of  illness  two  were,  it  will  be  observed, 
proved  to  be  plague.  Other  two  were  cases  of  a  rapidly  fatal 
sort,  but  as  to  which  no  satisfactory  diagnosis  had  been  estab- 
lished, nor  had  the  aid  of  bacteriology  been  sought  to  determine 
the  nature  of  the  malady. 

When  the  diiignosis  of  plague  had  been  confirmed  by  the 
bacteriologist  in  the  two  above-mentioned  cases,  information  was 
at  once  sent  to  the  Foreign  Office  for  communication  to  the 
Signatory  Powers  of  the  Venice  Convention. 

The  Rome  sailed  on  July  26th  on  her  return  voyage  to  the 
East  with  a  new  native  crew  which  had  been  transferred  to  her 
from  the  Egypt,  The  bacteriologiciil  confirniation  of  the  diagnosis 
of  plague  in  a  member  of  the  Romr^s  previous  crew  was  not, 
however,  completed  till  July  27th  ;  consequently  this  vessel 
sailed  without  having  been  disinfected,  no  suspicion  having  been 
entertained  by  the  Shipping  Company  that  plague  had  attacked 
any  of  the  crew.  Her  first  place  of  call  was  Gibraltar,  which 
she  reached  on  July  31st.  Information  having  been  telegraphed 
to  that  port  the  necessary  precautions,  as  to  disinfection,  &c., 
were  then  carried  out  there,  and  no  father  development  of 
plague  occurred  on  board  the  Rnme.  The  facts  as  to  this 
outbreak  were  investigated  on  behalf  of  the  Board  by  Dr. 
Bulstrode. 

On  August  19th,  1900,  information  was  received  by  the  Board 
that  a  native  member  of  the  crew  of  the  s.s.  Egf/j/t,  to  which  ship 
the  crew  of  the  s.s.  Rome  had  previously  been  transferred,  was 
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found  to  be  suffering  from  a  bubo.     The  nian  had  beon  working  app.  a.  No.h 
among  the  ''shore  gang"  of  the  P.  &  0.  Company  since  July  28th.  pi^^uT^d 
I       He  had  been  removed  on  August  18th  to  the  Seaman'n  liranch  8u-.pccted 
;       Hospitid  ;  but  on  the  same  day,  as  suspicion  aros«j  that  the  illness  Kn(fiand"and 
:       might  turn  out   to  be   plague,  he  was  taken   to   tlie   Greenwich  ^^"{j^  bVT 
Hospital,  where  he  was  seen  by  the  Medical  Officer   of  Health  Low.'* 
W  the  port  of  Liondon,  by  whose  orders  he  was  at  once  removed 
foiheisolition  hospital  at  Denton.     On  examination  Uw  i»alient 
wiiij  found  to  be  suffering  from  a  large  inguinal  bubo  on  the  left 
s'ide,  and  from  a  similar  smaller  swelling  in  the  right  groin.     In 
botli  axillae  there  were  also  enlarged  glands.     He  had  some  fever 
—temperature  101*2°  F.— on  admission.     There  was,  in  his  ease, 
no  hi.story  or  appearance  of  venereal  disease  except  a  suspicious 
scar.     Material    from   the   bubo  and   specimen   of  the   patient's 
blool  were   submitted  to  a   bacteriological   examination    by  Dr. 
Kitiu,  but  with  negative  results. 

Although  the  provisional  diiignosis  of  plague  had  not  been 
in  this  instance  confirmed,  active  measures  were  taken  with 
rtgard  to  the  "  shore  gang,"  numbering  about  KKj  men,  with 
'^hom  the  suspected  patient  had  been  working.  They  were  all 
stripped  and  individually  submitted  to  a  medical  examination. 
The  shed  in  which  thev  were  housed  was  disinfected.  The  men 
^ere  paraded,  taken  to  the  baths  and  thoroughly  washed  un<ler 
the  superintendence  of  the  officers  of  the  P.  &  0.  Company. 
On  leaving  the  baths  they  dressed  themselves  in  clothing  which 
bid  been  just  previously  passed  through  a  steam  disinfector. 
^ilc  the  men  were  being  batheil,  the  shed  where  they  dwelt 
^'^  airain  disinfected  and  all  their  effects  were  taken  to  the 
tenfffctor  before  being  returned  to  them.  For  the  usual  period 
^W  men  were  medically  inspected  night  and  mornin*^  till  all 
'Vsfir  had  passed.  Fortunately,  not  a  single  suspicious  case  was 
'I'^tected.  Dr.  Reece,  at  the  direction  ot  the  Hoanl,  conferred 
^itli  Dr.  (,'ollingridge,  the  Port  Mt^dical  Officer  of  Health,  as  to 
the  carrying  out  of  the  precautionary  measures. 

(2)  S.8.  Highland  Man/.  -On  August  27th,  1900,  this  vessel, 
*^ih  a  crew  of  3t^  hands  and  a  single  passenger,  and  carryin*;  a 
^fgo  partly  composed  of  tallow  and  frozen  meat,  i-.rrived  at 
^verpool  from  Buenos  Ayres,  the  voyage  having  lasted  32  days. 
Od  urriviil,  one  of  the  seamen  was  found  to  V)c  suffering  frcmi 
^?pect«l  plague,  which  had  attacked  him  on  August  8th.  The 
Wtnt  had  passed  the  acute  stage  of  his  illness,  but  there  was  a 
'J^Ppuniting  bubo  in  his  right  groin  and  an  ulcer  over  the  right 
jifc.  He  was  removed  at  once  to  the  port  hospilal.  The  High- 
^^fid Mart/,  which  had  left  Buenos  Ayres  on  July  20th,  toucheil  at 
^-^Palmas  on  August  18th,  where  ])art  cargo  of  fruit  was  taken  in. 
^^  iiuii>:(-r  stated  that  during  the  voyajzo  he  had  ol)serve<l  rats 
**yiiii:  uU  over  the  vessel.  Investitrations  made  bv  Dr.  P)alfV)nr 
'^■'^vari  ronfirnied  the  diagnosis  of  jdagiie,  bnt  the  opinion  was 
^•iTf-ss.'l  th;it^  th-'  patii-nt  had  cea-^-.'d  to  )?(»  inf«^(;iivr  by  tlie  lime 
f'-  iv  I'.hr.l   l.iveri)onl.     The  usual  ]m\-c  unions,  nevertheless,  werr 

^^K*-n  t«)  uvui  I    any  possible  si>re;id    of   the  inl'eoiion.       No  rats 

'^^ul  l-o  rauj^ht  on  board  the  vessel  on  its  arrival  at   Livrrpooi. 

^'  '•»!  funnels    were  placed  U])on  the  nioorin*,'    ropis  eonneelin^ 


Low. 
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App.  A,  No.  i».    the  veBsel  to  the  dock  side,  and  other  precantionB  were  taken  to 
PiagiwMd        prevent  rats  creeping  across.* 

plague  in  The  occurrence  of  this  plague  case  was  notified  to  the  Signa- 

w^°niSw*    tories  of  the  Venice  Conyention  on  August  30th  as  soon  as  the 
by  Or.  Bmoe '    result  of  Dr.  Balfour  Stewart's  investigations  was  made  known. 

During  the  discharge  of  the  cargo  from  the  Highlatid  Mary^ 
one  of  the  inspectors  of  the  Port  Sieinitarj  Authority  was  present 
with  a  view  to  watch  if  any  dead  rats  were  found,  and  to  see 
that  these  were  properly  dealt  with  by  burning  them  in  the 
ship's  furnace. 

(3)  S.S.  South  Garth. — This  vessel  left  Rosario  on  August  7th, 
1900,  with  a  cargo  of  grain,  and  having  on  board  a  crew  of  23 
hands.  She  touched  at  St.  Vincent  on  August  30th,  and  arrived, 
on  September  12th,  35  days  out  from  Rosario,  at  King's  Lynn, 
where  she  discharged  her  cargo.  On  September  20th  she  left 
King's  Lynn  in  water  ballast,  and  on  September  22nd  reached 
South  Shields.  On  September  24th  the  crew  were  paid  off  at 
North  Shields,  among  them  a  *'  donkey-man  "  who  had  begun 
to  feel  out  of  sorts  about  September  20th.  On  the  25th,  after 
being  paid  off,  he  consulted  a  medical  practitioner  at  South 
Shields,  who  diagnosed  *'  malaria,"  and  advised  him  to  proceed  to 
his  home.  On  the  27th  the  sick  man  travelled  by  rail  in  a 
through  carriage  from  Newcastle  to  Cardiff,  on  his  way  to  Llandaff 
where  his  wife  resided.  On  arrival  at  home  he  called  in  a  medical 
man,  who  ultimately  became  suspicious  as  to  the  nature  of  his 
patient's  illness,  which  had  been  notified  as  doubtfully  one 
of  enteric  fever.  In  consequence  he  consulted  Dr.  Pritchard, 
Medical  Officer  of  Health  for  Llandaff,  and  Dr.  Walford, 
Medical  Officer  of  Health  for  Cardiff.  The  man  was  removed, 
on  October  2nd,  to  the  Cardiff  Borough  Hospital,  where  he  died 
on  October  4th.  After  a  post-mortem  examination,  the  corpse 
was  cremated  at  Flatholm  Island,  where  is  also  situated  the  Cardiff 
Port  Hospital  for  cholera  and  plague. 

On  October  3rd,  Dr.  Savage,  of  the  Cardiff  and  County  Public 
Health  Laboratory,  having  made  a  bacterioscopic  examination  of 
material  taken  from  the  glandular  swelling  in  this  patient's  groin, 
formed  the  opinion  that  the  case  was  one  of  plague.  This 
diagnosis  was  further  established  by  the  results  of  the  podt-;paortem 
examination,  and  by  investigations  made  with  further  material 
then  obtained.  These  results  were  corroborated  by  Dr.  Klein, 
who  made  an  independent  bacterioscopic  examination  on  behalf 
of  the  Board.  This  *'  donkey-man's "  illness  was,  therefore, 
undoubtedly  plague.  All  the  necessary  precautions  were  taken 
by  the  local  authorities  at  Cardiff  to  prevent  the  spread  of  the 
infection  from  the  case,  and  hap])ily  with  complete  success. 

Dr.  Buchanan,  on  behalf  of  the  Board,  visited  Cardiff,  and 
conferred  with  the  officers  of  the  Sanitary  and  Port  Authorities  as 
to  the  precautionary  measures. 


*  A  similar  precaution  was  taken  with  respect  to  all  vessels  suspected  to  be 
infected  with  plague  arriving  in  the  port  of  Liverpool. 


Blilp'8  arrival  at  Portland,  nor  on  arriral  in  the  Thames.  Inc 
the  master  reported  "  all  well "  when  the  UBoal  qaestious  ' 
pat  to  him.  His  ezcnae  was  that  be  re^irded  the  case  as 
of  venereal  diaeaae,  and  he  had  never  been  in  the  hab 
reporting  aaoh  oaeeB. 


(c)  Preeautionary   Measures   adopted  in    1000    to   Prewni 
Importation  and  Spread  of  Plague  in  England  and  Wain 

The  poBsibilit;  of  plague  being  brought  to  this  coantry 
shipping  from  infected  porte  abroad  engaged  the  serioiu 
sideration  of  the  Medical  Department  throoghoat  the  year.  Aa 
be  seen  further  on  close  touch  has  been  kept  with  the  port 
riparian  diBtricts  of  England  and  Wales,  more  especially, with  t 
more  exposed  to  danger  through  their  trade  connections  ' 
plage e-infected  countries. 

During  the  spring  months,  when  plague  was  apparently 
creasing  in  South  America,  it  was  deemed  advisable  to  visit 
confer  with  the  ofRciale  of  those  port  and  riparian  districts  wi 
had  trade  with  Brazil,  the  Argentine,  &c. ;  and  with  this  vien 
Board  of  Customs  was  requested  to  famish  the  Medical  Dm 
ment  with  a  list  of  such  ports.  This  list  was  received  on  May  i 
and  at  once  the  port  survey  was  commenced.  Later  in  the  j 
when  plague  had  invaded  Glasgow,  the  Board  of  CiifltoTnH  ftnppl 
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As  a  result  of  this  Conference,  definite  arrangements  were  entered 
into  for  concerted  action  respecting  cases  of  plagae  should  such 
occur  on  Government  transport  vessels  arriving  in  the  port  of 
London.  Conferences  were  also  held  between  the  Board's  officers 
and  representatives  of  the  Metropolitan  Asylums  Board  and  of 
the  London  County  Council  relative  to  making  provision  for  the 
isolation  and  treatment  of  cases  of  plague  or  suspected  plague 
which  might  occur  within  the  metropolitan  area,  and  for 
dealing  with  "  plague-contacts."  A  circular  letter  was  also  sent 
to  the  medical  superintendents  of  poor-law  infirmaries,  and  to 
the  medical  officers  of  workhouses  in  London,  requesting  that 
any  suspicious  cases  resembling  plagae  should  be  reported  at 
once  to  the  Medical  Department  of  the  Board. 

The  port  survey,  already  mentioned,  was  carried  out  during 
1900  by  the  following  Inspectors,  viz. : — Drs.  Sweeting,  Gopeman, 
Fletcher,  Reece,  Buchanan,  Wheaton,  Mair,  and  Johnstone. 

The  plan  followed  was  generally  similar  to  that  carried  out  in 
1899,  and  special  attention  was  directed  to  ascertaining  (1)  how 
far  the  officials  of  the  Port  Sanitary  Authority  were  acquainted 
with  the  provisions  of  the  Board's  Plague,  Cholera,  and  Yellow 
Fever  Order  of  November  9th,  1896 ;  (2)  the  arrrangements  for 
systematic  inspection  of  shipping,  and  the  medical  examination 
of  vessels  arriving  from  infected  or  suspected  ports;  (3)  the 
accommodation  provided  by  the  Sanitary  Authority  for  the 
isolation  of  plague  of  suspected  plague  cases ;  (4)  the  means 
available  for  efficient  disinfection  of  clothing,  bedding,  &c. 

The  danger  not  unlikely  to  arise  from  rats  on  board  ships 
coming  from  plague-infected  ports  was  fully  discussed  with  the 
officials  of  each  port  or  riparian  district  visited  ;  and  methods 
for  preventing  the  landing  of  rats  from  ships,  as  well  as  the 
best  means  for  destruction  of  these  animals  on  ships  and  on 
shore,  were  fully  gone  into  by  the  Medical  Inspector. 

The  Chief  Officer  of  Customs,  or  his  representative,  was  invited 
at  each  port  to  attend  the  Medical  Inspector's  conference  with 
the  Local  Sanitary  Authority.  The  assistance  of  the  Customs 
officers  was  in  almost  every  instance  cordially  rendered.  It  was 
found  as  a  rule  that  satisfactory  relations  obtained  between  the 
Customs  officers  and  the  local  health  officials.  Their  cordial 
co-operation  was  regarded  as  very  necessary  in  carrying  out 
measures  to  prevent  the  importation  of  plague  into  this  country 
by  means  of  shipping. 

The  following  are  the  ports  and  riparian  districts  which  were 
visited  by  the  Board's  Medical  Inspectors  during  19(K),  viz.  : — 
Ber\vick-on-T\veed  (urban  riparian),  Blyth,  Tyne,  Sunderland, 
Hartlepool,  Tees,  Hull  and  Goole,  Grimsby,  King's  Lynn, 
Yarmouth,  Lowestoft,  Ipswich,  London,  Dover  (urban  riparian), 
Kewhaven,  Portsmouth,  Southampton,  Poole,  Bridport  (urban 
riparian),  Lyme  Regis  (urban  riparian),  Exeter,  Teignmouth, 
Dartmouth  and  Totnes,  Plymouth,  Fowey,  Falmouth  and  Truro, 
Padstow,  Barnstaple,  Bridgwater,  Bristol,  Gloucester,  Newport, 
Cardiff,  Barry,  Swansea,  Llanelly  (urban  riparian),  Llanelly  (rnr;^l 
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riparian),   Kidwelly  (urban    riparian),   Milford,    Ynyscynhaiarh   App.A,No.i9. 
(urban  riparian), Holyhead  (urban  riparian),  Beaumaris,  Conway  nagueand 
(rural  riparian),  St.  Asaph's  (rural  riparian),  Chester,  Manchester,  suspected 
Liverpool,   Preston,    Fleetwood,    Lancaster,    Morecambe    (urban   inliland'and 
riparian),    Barrow    (urban    riparian),    Millom   (urban  riparian),  byi^EnSfe' 
Whitehaven    (urban    riparian),    Workington,    Maryport    (urban  Low.  * 
riparian),  and  Holme  CuJtram  (urban  riparian). 

A  statement  of  the  conditions  observed  in  the  course  of  these 
inspections,  as  well  as  of  conditions  noted  in  the  com'se  of  similar 
inspections  in  18^7,  1898,  and  1899,  has  been  prepared  by  Dr. 
Theodore  Thomson  (see  Appendix  A,  No.  20).  This  statement 
includes  a  summary,  in  tabular  form,  of  the  particulars  of  chief 
administrative  importance  in  the  several  districts  visited.  Dr. 
Thomson  also  makes  comparison  of  the  conditions  found  to  obtain 
in  certain  of  these  districtB  in  the  four  years  1897-1900,  with  the 
conditions  observed  in  the  same  districts  in  the  course  of  the 
Cholera  Survey  of  1893-94. 
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Obnbral  Sakitabt  Administration  in  Certain  Portb 
AND  Riparian  Districts  :  bt  Dr.  Thbodobb  Thomsos'* 


The  facts  recorded  nnder  this  head  are  based  midnly 
information  acquired  by  Medical  Inspectors  of  the  Board  in  Am  ] 
coarse  of  visits  made  by  them  to  several  districts  with  a  vitwfal  .^ 
ascertaining  the  manner  in  which  the  Local  Authorities  of  thait'j 
districts  were  discharging  the  duties  incumbent  on  them  under 
the  Public  Health  Acts,  as  regards  vessels  and  persons  on  ship* 
board  coming  within  their  jurisdiction.  These  visits  were  madj 
from  time  to  time  during  the  four  years  1897,  1898,  1899  m 
1900  :  and,  for  the  most  part,  were  instituted  on  the  appearano* 
of  plague  in  places  having  trade  with  one  or  more  seaports  ill 
England  and  Wales.  Immediately  on  the  Board  becoming  awwS-^ 
of  such  occurrence  of  plague,  an  Inspector  was  sent  to  every 
port  in  England  and  Wales  known  to  have  trade  with 
infected  place,  with  the  view  of  ascertaining  the  organisation 
the  means  at  the  disposal  of  the  Local  Authorities  for  d 
with  ship-borne  plague,  as  well  as  to  take  cognisance  of  mei 
intended  to  secure  the  wholesomeness  of  vessels  in  these  cUstn 
and  the  well-being  of  persons  on  ship-board.  Shortcomingfl 
authorities  in  any  of  these  respects,  observed  by  the  InspecWjj 
were  in  all  instances  pointed  out  by  him  in  the  courae 
his  visit  to  the  Local  Authority  or  to  Iheir  officials :  and, 
many  instances,  the  attention  of  the  authority  was  subsequent 
directed  to  the  more  serious  defects  in  their  administration  ' 
letter  from  the  Board.  In  this  way  40  Port  Sanitary  distai< 
14  Urban  Riparian  districts,  and  3  Rural  Riparian  districts 
inspected  during  the  four  years  1897-1900.  Most  of  these  di 
were  inspected  on  two  or  three  occasions  during  this  perii 
a  few  were  inspected  once  only  :  the  occasions  of  anspectl 
being  governed  largely  by  consideration  of  the  possibilities  j 
ship-borne  plague  reaching  particular  districts  from  the  localiti 
where,  from  time  to  time,  this  disease  made  its  appearance. 

For  this  reason  also,  the  Port  and  Riparian  districts  inspec 
are  fewer  than  those  visited  in  the  (Cholera)  Port  an 
Riparian  Sanitary  Survey  in  ISO.Vl,  which  was  not  limited  *= 
seaports  having  trade  with  infected  places.  In  the  Choi 
Survey,  00  Port  Sanitary  districts,  31  Urban  Riparian  distrr 
and  6  Rural  Riparian  districts  were  inspected  :  the  total  num 
of  districts  inspected  being,  therefore,  97,  as  against  57  inspec 
in  the  course  of  the  Phigue  Survey,  of  which  account  is  h 
given. 


In  the  table  which  follows  a  brief  statement  is  furnished  .as  U  ^ 
the  condition  of  each  district  in  respect  of  the  matters  of  chi^^ 
importance  in  Port  and  Riparian  administration.  These  matteTl^ 
are  the  inspection  of  vessels ;  the   provision  of  sufficient  an^ 
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properly  eqaipped    hospital    accommodation  for  the   infectious  App.A.Ncau. 
sick ;  the  provision  of  an  efficient  disinfecting  apparatus ;    the  oenenUSAoi- 
provision  of    mortuary    accommodation  ;   and  the   adoption  of  tary  Adminis- 
regolations  under  Section  J  25  of  the  Public  Health  Act  1^75.  ^Jl^n  Porta 
The   quality    of    the    general    administration    by    each    Local  ^^^^^^ 
Aothority,  as  evidenced  by  the  means  provided  for  the  proper  Dr.iheociort 
discharge  of  Port    or    Riparian    duties  and  by  the    degree  of  ^hoiMoih 
thoroughness    with    which     their    duties    were    found    to    be 
psrformed,  is  also  stated  in  the  table. 

Action  taken  by  the  Local  Authority  subsequent  to  the 
Inspector's  visits,  when  information  of  this  sort  has  been 
iTiOAble,  is  indicated  by  notes  in  italics. 
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tary  Adminlf- 
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oertainPortf 

ftodBipMriJU 

distrioii;  by 

Dr.Thaodoi* 

Thonuoa. 


ADMINI8TBATI0N  of  Certain  PORT  Sanitary  Districts  a 

1897,  1898,  18 


Banitary 
Anthorl^. 


General 
AdminlsiratioiL 


IngpectioD  of 
venels. 


Hospital  Provision. 


11.  Lowestoft  P.. . 


Satisfactory  .. 


13.  Ipswich  P.    .. 


19.  London  P. 


14.  Dover  UJL   .. 


1&  Newhaven   P. 


la.  Portsmouth  P. 


17.  Southampton      Good     ..       .. 
P. 

Poole  P.         ..     Moderate 


Lax 


Very  good     .. 


Bad 


••       •• 


Very    unsatis- 
factory. 


Unsatisfactory 


19.  Bridport  UJt. 


20.  Lyme      Regit) 


2L  Exeter  P. 


22.  TeignmouthP. 


23.  Dartmouth  P. 


24.  Plymouth  P.. 


Fair 


•  .  •! 


Bad 


Moderate 


•• 


Ungotisfaotory 


Satisfactory  . 


Good 


Fair 

An  Assistant 
Iwtpeetor  of  Nuis^ 
aneu  appointed  4o 
aid  in  inapeetUm 
of  shippinQ. 

Inefficient  •  •       .  • 


Bfflcient 

Very  inadequate.. 
Unsatisffebctory    .. 

Inadequate.. 


Efficient     ..       .. 
Moderate    . . 


Fair 


None 

Medical  Officer 
of  Health  and  In- 
spector of  Nuisancer 
instructed  by  the 
Authority  to  in- 
spect shipping. 

Moderate   . . 

Assi^ant  Medi- 
cal Officer  of 
Health,  resident 
at  Exmouth  ap- 
pointed. 

Very  fair    .. 


Very  fair    .. 


Efficient 


The  Borough  Hospital,  abc 
half  a  mue  from  the  ini 
harbour,  available  for  p< 
purposes. 


Floating  hospital  with  ti 
wards. 


At  Denton.   Seven  wards 
three  ward-blocks.    Tol 
aooommodatipn,  17  beds. 

At  the  Urban  District  Hosi 
tal,  14  miles  from  the  doof 

None.   The  Newhaven  Urta 
DistriBt  Oomusil  possess  i 
unsausfactory  hospital, 
miles  from  the  harbour. 

None ..       ..       •.       .. 
An    AdmiraUv    huik^    1 
Bdifor^  plaeid  at  the  diip» 
€f  tk4  Pofi  A^ikorlhi  dwi 
M#oofiMiniafiM  of  Bagm 
Buf<fp$, 

Floating  hospital  with  thr 
wards  and  30  to  36  beds. 

Partly  permanent,  part 
temporaxT.  Accommod 
tion  for  16  cases. 

Wooden    hospital    near    i 
harbour,   with    accomm 
dation  for  six  cases.   AJ 
a    permanent    hospital 
miles  from  harbour. 

A  room  in  a  building  on  t! 
Quav,  formerly  used  as 
workhouse,  converted  in 
a  ward  for  two  patien 
The  building  is  not  equipp 
for  hospital  purposes. 


None  

Hospital  ship  provided  w\ 
two  wards^  each  to  accomrr, 
date    one    case,'    moored 
Exmouth. 


Imperfect  isolation  accomm 
dation  for  five  cases. 


Floating  hospital,  with  %-% 
wards,  each  fitted  up  f 
two  cases.  Further  accoi 
modation  available  on  boa 
if  required. 


Floating  hospital,  about 
miles    from    docks,    wi 
accommodation  for  w)  or 
cases. 


gdd 


of  certain  Riparian  Districts  in  England  and  Walbs  in  app.a,ko.2K] 
and  IQOO-Hxmtinued.  Genc^irsani. 

tary  Adminit- 
tratlon  in 
certain  Porta 
and  Riparian 


Disinfecting  Apparatus. 


Steam  disinfecting  chamber  at 
the  Borough  Hospital,  avail- 
able for  port  purposes. 


Steam  disinfecting  chamber  at 
the  Borough  Hospital  aTail* 
able  for  port  purposes. 

Steam  disinfecting  chamber  at 
hospital 

St^m  disinfecting  chamber  at 
hospital. 


None 


^ooe.  But  a  itaam  diiUif  eoting 
chamber  belonging  to  the 
17rban  Authority  is  available 
toif  port  purposes. 


S't'cam  disinfecting  ohaipber    •• 


ine    ••       ^ 


«>t-air  apparatus 


Be.   But  a  steam  disinfecting 

Chamber  belonging  to  the  dty 

f  Exeter  is  available  for  port 


koe 


•^Xiiphur  ••  fumigation  **  chamber 
on  board  the  floating  hospitaL 
The  Authority  have  decided  to 
^rocide  a  eteam  dMnfector  on 
^oarti  the/Unttng  hotpttal, 

^ooa  Steam  disinfecting  cham- 
ber, belonging  to  the  Urban 
Authority,  available  for  port 

\     purposes. 


^ — • 


Mortuary. 


Date  of  approval 

by  L.Q3. 

of  Regulations 

under  Sec.  126  of 

P.H.  Act  1876. 


Visits  bv  _       

the  Board's  diJitricfiTby 

Medical  Dr.  Theodora 

Inspectors.  Thomson. 


A  properly  eouipped 
mortuary  provideid  on 
the  beach.  Also  a 
mortuary  at  the 
Borough  HospitaL 


Provided  at  the  Borough 
HospitaL 


Provided  at  hospital 


Provided  at  hospital    • . 


None.    The  Newhaven 
Urban  District  Ck>uncil 
a  mortuary. 


None.  The  Urban  au- 
thority possesses  a 
mortuary  some  dis- 
tance from  the  docks. 


Provided  on  board  the 
floating  hospitaL 

Provided  near  the  hos- 
pitaL 


Provided  at  the  perma- 
nent hospitaL 


None 


None 


None.. 


Provided  on  board  the 
floating  hospitaL 


Provided  on  board  the 
floating  hospitaL 


Sept.  28, 1888  .. 


None 


Jan.  29, 1808  •# 


None    •• 


None 


None 


None 


None 


None 


None 


• .       •. 


••       •• 


None    .. 
None    •• 


• .       .. 


. .       • . 


None    .. 


None    .. 


1899 :  190a 


1900. 


1897:1899: 
1900. 


1900. 


ipoa 


1897:1899: 
1900. 


18971: 1899 : 
1900. 

1900. 


1900. 


1900. 


1899:  1900. 


1900L 


1900. 


1896:1899 
1900. 


m 
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Administration  of  certain  Port  Sanitary  Districts  and 

1897,  1898,  1899, 


Sanitary 
Authority. 


General 
Administration. 


Inspection  of 
Vessels. 


Hospital  Provision. 


25.  FoweyP. 


fair 


26.  Falmouth  and 
Troro  P. 


27.  PadstowP.   .. 


28.  Barnstaple  P. 


29.  Bridgwater  P. 


30.  Bristol  P. 


Bad 


Fair 


.  •       .  t 


Satisfactory  .. 


Bad 


.  ■        •  • 


Good 


•I        •< 


31.  Gloucester  P.     |  Satisfactory  •• 


32.  Newport?.  ..  '  Good     .. 


33.  Cardiff  P.     ..I  Good     ♦. 


34.  Barry  P. 


Good     . .        •• 


36.  Swansea  r.    „  :  Fair 


86  LlanellyR.il.       Bad 


Very  fair    .. 

TWO  (DiitiMaut 
Medical  Officers  of 
Health  appuirtted 


Very  inefficient 


Satisfactory 


Fair 


Inefficient  .. 


Efficient 


Fair   ., 


EfUciont 


Efncient      . 


Efficient      ., 


Galvanised  iron  building, 
about  1  mile  from  the 
Boarding  Station,  with 
accommodation  for  four 
cases. 

Wooden  building,  about  one 
mile  from  docks,  with  two 
wards,  each  fitted  with  three 
beds. 

An  isolated  house;  one  room 
fitted  np  as  a  ward,  with 
two  beds. 

Floating  hospital  moored  off 
Instow,  with  four  wards, 
having  a  total  accommoda- 
tion of  8-10  beds. 

Nond..       .. 

Arrangement  has  been  made 
that  eases  of  infeetUnu  diaease 
will  le  taken  to  the  Cardiff 
Port  Sanitary  Authority's 
Hospital  on  Flatholm  Island. 

Wooden  hospital  on  shore  at 
Avonmodth,  with  eight 
beds.  Hospital  ship,  the 
**  Margarida,"  moored  in  the 
Avon,  with  accommodation 
for  14  cases. 

Two  wooden  bc^pitals ;  each 
with  one  ward. 


Wooden  building.  Arrange- 
ment also  with  Cardiff  P. 
for  the  use  of  tho  latter's 
hospital  on  Flatholm  Island. 

Two  hospitals  on  Flatholm 
Island ;  One  hbspital  with 
two  wards,  each  with  six 
beds ;  the  other  hospital 
with  four  beds. 

Arrangement  made  with 
Cardiff  P.  for  tho  use  of 
tho  latter's  hospital  on  Flat> 
holm  Island. 


Fair Non^.    Thb'  Urbkn    Hospital 


Inxijccting  sta^ 
ijicrtased  by  ap- 
pointment of  an 
additional  Assis- 
tant Inspector  of 
Nuisances. 

None 

Assistajit  /w.s'jirc- 
tiyr  of  NuiMinces 
appiAntcdyOnd  in- 
structed by  the 
Authority  to  in- 
spect all  shipping. 


is  available 
poses. 


for   port  pur- 


Galvanised  iron  building, 
about  half  a  mile  from 
docks,  with  one  ward. 
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of  certain  RIPARIAN  DISTRICTS  in  England  and  Wales  in    appa^n* 
and  1900— continued. 


General  Sf 
tary  Admi 
tration  in 


IHrinfectlng  Apparatus. 


Mortuary. 


Date  of  approval'  v4a<fo  v^«.  certain  Po 

byLG^.        thiprlrJ'*.  andRipar 

of  Regulations  ',    SrSS^  districts; 

undor8ec.l26oflxiJ^f2i_  Dr.Theod 

P.H.  Act,  1875.     "J«Pector8.  Thomson. 


None 

None    ..       .,       

None    .. 

None 

A  tteam  disinfecting  chamber, 
bekmging  to  the  tJrban  Authority, 
hat  been  made  awMable  for  fori. 

^^"Dw       ••  .••  ••  ••  •• 


19'ooe.  But  a  steam  disinfectlDg 
chamber,  belonging  to  the 
Urban  Authority,  is  available 
for  i>ort  purposes. 


^one.  But  a  steam  disinfecting 
chamber,  belonging  to  the 
Urban  Authority,  is  available 
for  port  purposes. 

^one.  But  a  steam  disinfecting 
chamber,  belonging  to  the 
Urban  Authority,  is  available 
Ibr  port  purposes. 

.Steam  disinfecting  clMunber  on 
Flathohn. 


Kone.  But  a  steam  disinfecting 
(diamber,  belonging  to  the 
Urban  Authority,  U  available 
for  i>ort  puriMises;  and  the 
Port  Autnorlty  have  also 
arranged  with  Cardiff  P.  for 
the  use  of  their  steam  disin- 
tector  on  Flatholm  Island. 


None.  But  a  steam  disinfecting 
chamber,  at  the  Urban  Hos- 
pital, is  available  for  port 
purposes. 


None.  The  Authority  have 
occasionally  borrowed  a 
portable  steam  disinfector 
belonging  to  the  Llannlly 
Urban  Authority. 


Provided  at  hospital     . . 


None 


None 


Provided  on  board  the 
floating  hospital. 


None 


Provided  in  connection 
with  each  of  the 
hospitals. 


Provided  at  each  of  the 
hospitals. 


Provided  at  hospital    . . 


Provided   on   Flatholm 
Island. 


None.  But  a  mortuary 
belonging  to  the  Urban 
Authority  is  available 
for  port  purposes ;  and 
the  Port  Authority 
have  also  arranged 
with  Cardiff  P.  for  the 
use  of  their  mortuary 
on  Flatholm  Island. 

None.  But  a  mortuary 
belonging  to  the  Urban 
Authority  is  available 
for  port  purposes. 


None 


Oct.  25, 1888    .. 


None     . , 


None     . . 


None 


None 


Deo.  31. 1888 


1899  :  1900. 


1889 :  1900. 


1899  :  1900. 


1899 :  1900. 


1899  :  1900. 


1897:1899 
1900 


None 


Jan.  3, 1900 


Feb.  24, 1896  .. 


Juno  22, 1894 


None 


None 


1897:18l>9: 
1900. 


1897:1899; 
1900. 


1897:1899 
1900. 


1897:1899 
190(). 


1897:1899: 
1900. 


1899  f  1900. 


302 


APP.A.Mall. 


ADimnBTRATiov  of  certain  PoBT  Savitart  Dibtbiots  and 

1897,  1898,  1899, 


tntfoB 


te 

^  II  ^M 

ront 


^.TlModora 


fiudtarr 


AdinlDistiittioiL 


of 


HofpiftAl  Prariilon. 


37.  LlaoeUy  UJL 


aa  KSdwaUy.UJL 


MLlOlfofdP. 


4flLT] 
U. 


•• 


4L  Holyhaad  VJBL 


42.  B«aiimarli  P. 


43.  Oonway    BA 

44.  81  Amph  BJL 
4a  Oheiter  P.     .. 

4a  ICanohMter  P. 


Bad 


IneiUcieiit  ..  i  None 

AMtUtamt  Imgptt' 

tar  of  NMitamtet 

appobiisd^amd  te- 

I     Mrueied     fty    the 

I     AtUkorUwJo  te- 


K 


None 

Jntpeetor  of 


Yaryted 


Bad 


Fair 


NoiM 

Nooo  •  • 

Satisfaotory  .. 

Good    .. 


mrweted    fty    tk§ 
AtUhorttw  to  te- 


WBW  W  Wr^^^^y  V^V  W'^^W 


T«<»#i<^yi«t 


NODO..  •• 

I^hoikal     te- 
tpoetkm  of  Pfufllt 

Jn9p€etor    of 


Hardly  any 


Fair   .. 

None.. 
None.. 
Pair  .. 

Satisfactory 


..  I 


Mono 

The  "Quay  houm"   to    be 
uted  at  iM  iwfafffffft  Aoijitfai 

ITAot  fW^HlDtd. 


Aa  old  brlf;  beaohod  at  a 
■pot  6  milM  from  Milford 
docki  by  land,  and  34  miles 
by  sea  from  the   mo<Hins 


None.  The  oottase,  noted  in 
the  IMS  surrey  as  hired  for 
hoepilal  purposes,  is  now 
letTor  habitation. 


None.  Arrangements  made 
for  the  use  of  an  isolation 
ward  with  two  beds,  be- 
longing to  a  private  hospital 
on  Salt  Island. 

Hospital  ship  with  four  beds 


None 
None 


Building  at  Mostyn  with  four 
beds. 

None.  But  the  Liverpool  Port 
Sanitary  Authority  isolate 
cases  of  cholera,  yellow 
fever,  and  plague  detected 
by  tnem  on  board  vessels 
bound  for  Manchester.  In 
addition,  it  has  been 
arranged  that  the  Liverpool 
Port  Sanitary  Authority 
shall  isolate  oases  of  small 
pox  detected  by  them  on 
Manchester-bound  vessels: 
that  Wirral  Joint  Hospital 
Board,  Runcorn  U.D.C.,  and 
the  Boroughs  of  Widnes  and 
Warrington  shall  isolate 
oases  of  infectious  disease 
detected  on  ships  in  their 
respective  neighbourhoods: 
and  that  the  Borough  of 
Salford  shsdl  isolate  cases  of 
infectious  disease  from  any 
part  of  the  ship  canaL 
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of  certain  Riparian  Distriots  in  England  and  WalM  in  app.a.no.8o. 
and  1900--<xmtinued. 


Dlsiiifeotlng  ApparatoB. 


Mortuftryt 


Date  of  approval 
by  L.G3. 

of  Seralationa 
under  Seo.  136  of 

P.H.  Act,  1875. 


Qeneral  Sani- 

tary  Adminit* 

■■^^■^  tration  in 

_  certain  ports 

Visits  bT  and  Riparian 

the  Board's  districts ;  by 

Medical  Dr.  Theodora 

Inspectors.  Thomson. 


Portable  steam  disinf  eotor 


/ 


••       •• 


one 


ooe 


one 


ooe 
one 
one 


one.  But  the  Port  Authority 
have  made  arranfrements  with 
Liverpool  and  Salford  for  the 
me  of  their  steam  ditlBfeeling 
ohambers. 


None 


None 


Provided    on    hospital 
ship. 


None 


None.  But  the  Port 
AnAhority  have  ar- 
ranoed  witti  the  Beau 
mans  Urban  Authority 
for  the  use  of  their 
mortuary. 


None 


None 

Provided  at  hospital 


None.  But  the  mortu- 
aries at  the  several 
hospitals,  for  the  use 
of  whioh  the  Port 
Authority  have  made 
arrangements,  are 
available  for  port 
purposes. 


None 


None    .. 


None 


None    •• 


None 


JalyS0,1894  .. 


None    •  •  •  • 

None  •• 

Oct.  96, 1894  .. 

Oct  6, 1896  .. 


1899:  1909. 


190a 


1900 


i90a 


1899:1900. 


1900. 


190a 
1900. 

i9oa 

1899:  1900 
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APP.  A,  No.  20. 

General  Sani- 
tary Adminis- 
tration in 
certain  Ports 
and  Riparian 
districts ;  by 
Dr.  Theodore 
rhomson. 


Administration  of  certain  Port  Sanitabt  Districts  and 

1897,  1898,  1899, 


Sanitary 
Authority. 


General 
Administration. 


Insp^tion  of 
veasels. 


Hospital  Provision. 


47.  Liverpool  P. .. 


4&  Preston  P      .. 


49.  Fleetwood    P. 


50.  Lancaster,    P. 


51.  Morecambe 
U.R. 


52.  Barrow  U.K.., 


53.  MiUomU.R. .. 


64.  Whiteha^ 
U.R. 


Good     ..       •• 


Satisfactory  •• 


Fair 


Lax 


•  •       •• 


None     . . 

The  UrlKin 
District  Coun- 
cil have  f,v- 
preaned  their 
intention  to 
dlHcharge  their 
duties  as  a 
riparian  au- 
thority. 


Fair 


Satisfactory  .. 


Satisfactory 


65.  Workington  P.     Very  fair 


66.  Maryport  UJl. 


57.  HolmoCultram 
U.R. 


Fair 


Almost  nil 


Efficient 


•• 


Efficient     ..       »• 


Inadequate..       •« 


Fair 


None 

The  In.<ipector  of 
Nuifianreit  to  in- 
8pe<^t  iicriodienUy 
vesscUfrom  Dublin 
and  Londonderry^ 
and  other  vessels 
"  when  necessary." 


Satisfactory 


Fair   .. 


Satisfactory 


[ 


Oorrofirated  iron  ho«»itaI  at 
New  Ferrr  on  the  Oheshire 
bank  of  the  Mersey,  with 
two  wards,  each  ward  con- 
taining 12  beds.  This  hospi- 
tal is  reserved  for  ezotio 
disease.  Gases  of  other 
infections  diseases  sent  to 
one  of  the  Gity  hospitals 
for  infectious  diseasei 

Galvanised  iron  hospital  near 
the  docks,  with  two  wards. 
Total  number  of  beds,  14. 
Reserved  for  exotic  disease ; 
other  infectious  diseases 
taken  to  the  fever  hospital 
of  the  Royal  Infirmary, 
Preston. 

Oorruffated  iron  building  near 
the  docks. 


Wooden  structure  with  two 
wards  and  a  nurses  room, 
about  a  mile  from  Qlasson 
dock.  Is  not  fitted  up,  and 
has  no  drainage  nor  water 
supply. 

Hospital,  partly  permanent 
and  partly  temporary,  about 
2  miles  from  harbour. 


Satisfactory 


Moderate    . . 


Very  inefficient    ., 
Assistant  Medi- 
cal      Officer      of 
nexilth  appointed. 


Wooden  hospital,  with  one 
ward  of  four  beds,  on  Sheep 
Island. 


Wooden   hospital,   with    two 
ward  blocks. 


Hospital,  about  a  mile  from 
the  docks,  with  two  ward- 
blocks.  Accommodation  for 
16  cases. 


Hospital  with  five  beds 


Hospital  about  three-quarters 
of  a  mile  from  docks,  with 
two  wards.  Accommoda- 
tion for  seven  cases. 


None . . 
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:  certain  Ripariah  DISTRICTS  in  ENGLAND  and  WALKS  in  AFF.A.No.a( 
id  1900 — conlintied. 


naie 


Disinf  ecttDir  Appuutns. 


Moriiuury. 


\ 


ie  of  approval 

byL.O.B. 

of  Boffolatioiis 

under  Sea  1S6  of 

P.H.  Ael,  1^75. 


^one.  But  the  steam  diainfeet- 
ing  chambers  beloneiiig  to 
the  City,  are  avaUable  for 
port  porpoMs. 


None;  A  hoi-air  apparatm, 
betooginff  to  the  Urban  Autho- 
rity, aTMlable  for  port  pur- 


Kooe.  Bat  a  steam  diflinfeoting 
chamber  belonging  to  the 
Urban  Authority,  available 
for  port  purposes. 

None.  But  a  steam  disinfector 
belonging  to  the  Borough  of 
UncBster  is  available  for  port 

purpoMs. 


^team  disinfecting  chamber 
tbont  half  a  mile  from 
harbonr. 


Appsratos     for     "  fumigation ' 
with  sulphur. 


Steam  disinfecting  chamber  at 

hwpitaJ. 

Bteam  disinfecting  chamber  at 
hoopital. 


Xooe 


Provided  at   the   Port 
Authority's  hospitaL 


Plrovided   at   the   Port 
Authority*!  hoqritaL 


Provided  at  the  hoepital 


Provided  at  hoepital ;  is 
a  badly  constructed 
wooden  erection. 


Two  mortuaries ;  one  at 
hospital,  one  in  the 
town. 


</ 


April  12, 18M.. 


Nov.24,18M  .. 


Sept.  12.  liW)  .. 


None 


Provided  at  hospital    .. 


Provided  at  the  hospital 


July  20, 1894   .. 


Nov.  21, 1894  ., 


Provided  at  the  hospital    May  16, 1900 


OeneralSani- 
^^^^^    tarv  Adminis- 
tration in 
vt^^  V       certain  Ports 
^*^Jl..  and  Riparian 
toe  isoara  s  districts  *  bv 

rilSillS**      Dr.Theodofe 
nupectort.  Thomson. 


1897:1890 
1900. 


1900. 


1899:  1900. 


1899:  1900. 


1900. 


1899  :  IfHKi. 


1899  :  190(1. 


1899  :  leOU. 


Provided  at  the  hospital    None     ..       ..     1899  :  19CK) 


Atom  disinfecting  chamber  at  !  Provided  at  the  hospital  i  July  20, 1894  ..  ,  1899  :  1900. 
hospital.  ' 


'Kooe 


None !  None 


1889  :  1900. 
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Comparison  of  these  data  with  like  data  afforded  by  the  Ghola 
Snrrey  in  1893-4,  goes  to  show  that  there  has  been  improvemei 
in  the  adminiBtration  of  port  and  riparian  districts  since  the  tin 
of  that  Bnrvey.  The  comparison  cannot  be  an  exact  one ;  for 
considerable  nomber  of  districts  inspected  in  the  coarse  of  tl 
Cholera  Surrey  were  not  inspected  during  the  Plague  Sorv^ 
while  a  few  districts  inspected  in  the  Plague  Surrey  were  m 
inspected  in  the  Cholera  Survey.  But  60  of  the  districts  indndc 
in  the  Plague  Surrey  were  also  included  in  the  Cholera  Sarrej 
and,  as  re^rds  these,  the  following  tabular  statement  shows  ti 
quality  of  the  general  administration  at  the  time  of  eat 
survey  : — 


QmOityof 

1897-lWO. 

1893-4. 

OhMl.           

ClauB          ...       .„       

ClHlC            

21 
IS 
IS 

16 
U 
21 

AllCluMi  ,     

60                                   50 

1 

ao7 


The  administrative  improTement  indicated  by  these  fif^nres  is  app.  a.  No.  30. 
expreflsed  by  increase  of  the  nnmber  of  districts  in  Class  A,  and 
Jimination  of  those  in  Class  C.  Prominent  among  the  districts 
in  which  there  has  been  marked  improvement  are  the  following  : — 
the  River  Blyth  Port  Sanitary  District,  formerly  "  not  very  satis- 
factory," now  "  satisfactory  "  ;  Dartmouth  Port  Sanitary  District, 
formerly  "  bad,"  now  "  satis&ctory  "  ;  Southampton  Port  Sanitary 
Difltrict,  formerly  "  improving,"  now  "  good  "  ;  Workington  Port 
Sanitary  District,  formerly  "  nnsatis&ctory,"  now  "  very  fair " ; 
and  Yarmonth  Port  Sanitary  District,  formerly  *' extremely 
inefficient,"  now  "satisfactory."  There  are,  however,  instances 
of  districts  which  have  foUen  from  Class  B  to  Class  C.  But  it  is 
n^sfactory  to  note  that  change  has,  in  the  main,  been  for  the 


General  Baoi- 
tarv  AdmlniH- 
tration  in 
certain  Porto 
and  Biparian 
dietricto :  by 
Dr.  Theodore 
Thomson. 


Ifupectian  of  Vessels. 

U,  as  regards  the  extent  and  quality  of  inspection  of  vessels,  a 
^tt^fication  be  adopted  similar  to  that  adopted  in  respect  of  the 
4^ty  of  general  administration,  20  districts  fall  within  (ylass  A, 
u  districts  within  Class  B,  and  20  districts  within  Class  C.  In 
^  of  the  importance  attaching  to  systematic  and  careful 
iDipeetion  of  shipping,  particularly  as  a  means  of  detecting  cases 
^  plague  on  ship-board,  the  large  proportion  of  districts  in 
P^B  C  is  a  serious  matter.  Failure  or  shortcoming  in  this  respect 
>  tq)ecially  serious  in  sea-ports  of  the  importance  of  Dover, 
Hewhaven,  and  Holyhead,  where  inspection  of  vessels  is  described 
•■ ''very  inadequate,"  "unsatisfactory,"  and  "hardly  any," 
*%ctively.  It  woald  be  difKculf  to  comment  too  strongly  on 
^  reprehensible  neglect  of  a  duty  so  important  to  the  public 
■ttlth  by  the  authorities  of  these  places. 

Many  of  the  districts  in  Class  C  have  but  little  trade  by  sea  ; 
5^ich,  however,  affords  no  reason  for  neglect  of  systematic 
'^pection  of  such  vessels  as  arrive  at  ports  or  places  within  these 
wicts.  It  is  satisfactory  to  note  that  in  some  districts  there  has 
l^n  improvement  as  regards  inspection  of  vessels  subsequent  to 
^ts  by  Inspectors  of  the  Board. 

^  Comparison  between  the  facts  noted  in  this  survey  regarding 
^^tion  of  vessels  and  those  given  in  the  account  of  the  Cholera 
^^ej  is,  as  regards  the  50  districts  included  in  both  surveys, 
tfoftled  by  the  following  tabular  statement. 


Extent  and  quality 
of  inspection. 

Plague  Survey, 
1897-19U0. 

Cholera  Survey, 
1893-4. 

CbttA 

^^^  •*                       •••                  •••                  •••                  ••• 

CImiB 

^                    «••                •••                •••                •• 

CIiibC 

• ••         • ••         •*.         •«• 

18 
16 
16 

14 
14 
22 

AU  Claases         

50 

50 

IM2 


TJ2 
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App.A.No.30.  From  these  figures  it  appears  that  the  extent  and  qaality  of 

QeneraFsani-  i^^P^^^^ioi^  of  shipping,  as  ascertained  in  the  coarse  of  the  Piagae 

tAryAdminial  Sarvey,    although    far    from   satisfact-ory,    nevertheless    shows 

c^tain  Ports  improvement  on  what  was  found  to  obtain  at  the  time  of  the 

dSSriSeTby"  Cholera  Survey. 


Dr.  Theodore 
Thomson, 


Hospital  Provision  for  Infectious  Disease. 

Of  the  57  districts  included  in  the  table,  9  had,  at  the  date  of 
most  recent  inspection,  neither  made  provision  for  the  isolation 
of  cases  of  infectious  disease  arriving  by  sea,  nor,  in  the 
absence  of  hospital  accommodation  of  their  own,  made  arrange- 
ments with  neighbouring  authorities  for  the  use  of  hospitals 
belonging  to  the  latter.  Of  these  9,  4  have  since  provided 
or  arranged  for  hospital  accommodation.  The  5  districts  which 
still  are  without  arrangements  for  the  isolation  of  cases  of 
infectious  sickness  coming  by  sea,  are  the  Urban  Districts 
of  Holmo  Cultram,  Llanelly,  and  Ynyscynhaiarn ;  and  the 
Rural  Districts  of  Conway  and  St.  Asaph.  But  it  will  be 
seen  from  the  table  that,  in  tho  districts  which  have  either 
provided  hospitals  themselves  or  made  arrangements  for  the 
use  of  those  of  neighbouring  authorities,  there  is  great  varia- 
tion in  respect  of  the  quality  and  also  the  amount,  relatively 
to  the  needs  of  the  district,  of  the  accommodation  provided.  In 
several  instances  there  is  much  room  for  improvement  in  both 
these  respects. 


Disinfecting  Ajyparatus. 


Of  the  57  districts,  32  were  found  either  to  possess  or  to  have 
made  arrangements  for  the  use  of  an  efficient  apparatus  for 
disinfection  by  steam.  Three  districts,  viz.,  Preston  Port  Sanitary 
District,  and  the  Urban  Districts  of  Berwick  and  Bridport, 
possessed  only  a  dry-heat  apparatus  :  two  districts,  viz.,  Dart- 
mouth Port  Sanitary  District  and  Barrow  Urban  District,  had 
but  a  chamber  for  "  sulphur  fumigation "  :  while  20  districts 
had  neither  provided  themselves  with  any  form  of  disinfect- 
ing apparatus  nor  had  made  any  arrangement  for  the  use  of 
a  disinfecting  apparatus  belonging  to  a  neighbouring  authority. 
These  20  districts  are  the  following  :  the  Port  Sanitary 
Districts  of  Beaumaris,  River  Bljth,  Barnstaple  Bridgwater, 
Chester,  Falmouth,  Fowey,  Milford,  Newhaven,  Padstow,  Poole, 
Teignmouth,  and  Workington  :  the  Uft)an  Districts  of  Holme 
Cultram,  Holyhead,  Kidwelly,  Lyme  Regis,  and  Ynyscyn- 
haiarn :  and  the  Rural  Districts  of  Conway  and  St.  Asaph. 
Of  these  20  districts,  one,  viz.  Barnstaple  Port  Sanitary 
District,  has  since  arranged  that  a  steam  disinfecting  apparatus 
belonging  to  the  Urban  Authority  shall  be  available  for  port 
purposes. 


It  will  be  seen,  therefore,  that  although  more  than  half  of  the 
districta  anireyed  are  either  provided  with  an  efficient  disinfecting 
chamber  or  have  made  arrangements  with  a  neighbouring 
district  for  the  use  of  such,  yet  there  are  many  withoat  any 
disinfecting  chamber  available  and  others  with  provision  of  this 
sort  that  cannot  be  regarded  as  efficient.  It  is  true  that  onr  great 
ports  are  satisfactorily  eqnipped  in  this  respect :  but  there  are, 
among  the  port  and  riparian  districts  not  provided  with  efficient 
disinfecting  apparatus,  several  that  have  a  large  amount  of  cargo 
or  passenger  traffic,  or  of  both. 


APP.  A,  Ko.  90. 

Oeneral  Sani- 
tary Adminlt- 
tratloD  in 
certain  Ports 
andBiparian 
districts ;  by 
Dr.  Theodore 
Thomson. 
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APPENDIX  B, 


No.L 

APr.  B.  Na  L    Rbport  On  the  Bbhatioub  of  SPECinc  H1OBOBB8  in  relation 
of  spedflc  with  Cereal  Products  ;  by  Drs.  E.  Klein  and  A.  C. 

gSSTpS*^  Houston. 

doota ;  by  Dr^ 
Klein  and 

Houston.  Iq  last  year*8  report  it  was  shown  that  several  kinds  of  imported 

grain  (wheats  oats,  and  rice)  are  apt  to  contain,  besides  certain 
seemingly  harmless  bacteria,  so  to  speak,  proper  to  them,  bacillus 
coli  and  coli-like  organisms,  and  as  well,  spores  of  the  virnlent 
bacillus  enteritidis.  The  presence  of  these  extraneous  micro- 
organisms we  regarded  as  probably  doe  to  admixture  wiih  the 
grain  of  surface  soil,  dust,  &c.,  at  the  place  where  it  grew,  or 
during  its  collection  and  transmission. 

Also  it  was  shown  that  cereal  products  such  as  wheat  flour  and 
oatmeal  can  contain  coli-like  microbes  and  the  spores  of  the 
virulent  bacillus  enteritidis,  derived  probably,  as  in  the  case  of 
grain,  from  the  surface  soil  and  from  dust. 

This  year  wheat  flour,  oatmeal,  and  rice  flour  have  been  tested  as 
to  their  capacity  for  conserving  certain  definite  microbes  purposely 
added  to  them.  Our  object  was  to  ascertain  whether  pathogenic 
microbes  accidentally  gaining  access  to  cereal  products  can  for  any 
length  of  time  survive  in  them,  and  can  thus  confer  on  food 
materials,  of  which  these  cereal  products  are  ingredients,  sustained 
infective  power.  It  is  true  that  most  of  the  materials  in  question 
are  subjected  in  the  process  of  their  preparation  to  various  degrees 
of  heat,  and  that  they  may  be  thought  of  as  generally  sterilized. 
Nevertheless,  it  is  an  every  day  experience  that,  in  cooking, 
cereal  products  are  not  uniformly  throughout  their  substance 
exposed  to  the  same  degree  of  heat  ;  so  that  while  in 
some  poriions  they  no  doubt  have  been  thoroughly  sterilised,  in 
others  the  degree  of  heat  to  which  they  have  actually  been 
exposed  may  have  fallen  short  of  that  required  to  kill  pathogenic 
bacteria,  even  such  as  are  non-sporing. 

The  microbes  which  we  used  in  our  experiments  were  : — (a) 
the  bacillus  pyocyaneus ;  (b)  the  vibrio  of  cholera ;  (c)  the 
bacillus  diphtheri  e  ;  (d)  the  typhoid  bacillus  ;  and  (e)  the  staphy- 
lococcus pyogenes  aureus.  All  these  are  non-sporing  bacteria 
which,  by  special  methods,  can  be  identified  without  great  diffi- 
culty :  some  by  the  distinct  colouration  of  their  microbic  growth, 
as,  for  instance,  bacillus  pyocyaneus  and  staphylococcus  aureus ; 
others  by  their  specific  cultural  reactions  (typhoid  bacillus  and 
cholera  vibrio)  ;  and  others  again  by  the  results  of  animal  experi- 
ment (bacillus  diphtherifle).  It  was  necessary  to  limit  ourselves  to 
microbes  which  offered  a  fair  chance  of  identification  after  being 


kept  in  non-sterile  floor  wtter,  ottmeal  water,  and  rioe  water,    atp.  bj^o. 
medift  which,  as  we  have  already  riiown,  may  contain  at  starting  a  ob  B^haTkrar 
considerable  number  of  microbes  of  different  sort    And«  as  will  uS^mim 
be  presently  seen,  oar  choice  in  this  matter  was  somewhat  for-  gi|f|^?rJ^ 
tnnate.  since,  notwithstanding  limitation  of  experiment  to  wheat  dvcto:  bj  i>n. 
floor,  oatmeal,  and  rice  floor,  and  limitation  of  the  microbes  tested  hooSi^ 
to  fiTe,  the  amount  of  work  involved  was  considerable. 

The  following  is  a  summary  of  our  report : — 

Sbribs  I. — Experiments  with  Wheat  Floub. 

A.  BciciUtM  of  typhoid  fever . 

Experiment  1  (Table  1). 
Experiment  2  (Table  2). 

B.  BacilltM  diphtherice. 

Experiment  3  (Table  3). 

C.  Staphylococcus  pyogenes  aureus. 

Experiment  4  (Table  4). 
Experiment  5  (Tkble  5). 

D.  Vibrio  of  cJiolera. 

Experiment  6  (Table  6). 
Experiment  7  (Table  7). 

E.  Bacillus  pyocyanet4s. 

Experiment  8  (Table  8). 

Series  II.— Experiments  with  Oatmeal. 

A.  BwHllus  of  typhoid  fever. 

Experiment  9  (Table  9). 

B.  Bacillus  diplUhericc. 

Experiment  10  (Table  10). 

C.  Vibrio  of  cholera. 

Experiment  11  (Table  in 

D.  Bacillus  pyocyafieus 

Experiment  12  (Table  12), 


amwikv    .         amtam  IIL— KxpniMnn*  wm  GWjDiitf  ^HKffe."     38 
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Ei^wiinent  U  (Tkble  U). 

p.  FOrio  (/cAoIara. 

B^Mrimttit  15  (Tabl*  U). 

D.  BnciDwiisiBCiKifMii. 

1 16  (Tfeblc  16). 


amiH  l>-)EbcnBi]imiB  wnm  Whut  Fuhjb. 

Theae  experimentB  von  oondnotsd  in  the  foUpwii 
1  gninme  <rf  oiwIfHiUwd  whMt  flOar«  Attained  at 
mij^aoedlnaitaiile  to*  tabe  along  «Uh9oe.  of 
To  th^  imi  added  a  Uff  looiihil  of  «e  growth  <rf  a 
experiment,  taken  from  th«  ahmtitig  luftoe  of  a  m 
ttire.    The  tube  was  then  again  plnfised,  scd  the  coi 
been  well  shaken,  was  kept  at  the  tomperatnre  of  the  room  in 
dark  capbo^rd.    For  control  and  for  comparison,  a  loopfitl  of  tl 
mixtnre  had  been  taken  immediately  after  infecting  the  Sot 
water,  and  used  for  cQltivation.     From  time  to  time  a  definil 
amount  of  the  mixture  was  taken  from  the  tube,  at  the  period 
stated  in  the  report,  and  nsed  for  caltivation  pmpoaes. 


A.—Baeillua  of  Tjfphoid  Fevtr  and  Wheat  Flour. 
Experiment  1. 

(a)  The  first  culture  test  was  made  after  24  honrs.  Thoa,  on 
platinum  loopfnl  of  the  flour  water,  after  having  been  we 
shaken  ap,  was  rabbed  over  the  surface  of  phenol  agw,  prevional 
set  in  a  sterile  plate  dish.  On  this  plate,  after  incnbalion  f« 
24  hours  at  117°  C.,  there  were  present  many  colonies.  Uome  < 
these,  on  subjecting  them  to  subculture  (on  gelatine  eorfitce,  i 
litmus  milk,  in  gelatine  shake,  and  in  broth  cultore),  as  alao  t 
agglutination  test  with  typhoid  blood  Senim,  proved  to  be  colonii 
of  the  typhoid  bacillus.  Some  few  other  colonies  pr«eeat  on  tfa 
phenol  Hgar  plate  were,  on  subjecting  them  to  appropriitt«  test 
found  to  belong  to  the  coli  group  of  bacteria. 

(&)  The  next  trial  was  made  at  the  end  of  48  honn.  in  th 
same  way  aa  befwe.  The  result  was  that  typhoid  eoloniea  wwi 
again  reooveied  from  the  plate. 


m 

(c)  After  three  days,  a  loopfnl  of  the  mixture  waa  Bimilarly 
treated  ;  bat  with  the  result  that  very  few  colonies  of  the  typhoid 
bacillua  appeared  in  the  phenol  agar  plate.  There  were,  however, 
a  lar^e  number  of  colonies  of  coli-like  microbes. 

(d)  After  four  days  a  loopful  yielded  no  typhoid  colonies ; 
many  of  the  colonies  examined  were  bacillus  coli  or  allied  forms. 

(e)  After  five  days  a  further  trial  was  made,  with  a  like 
negative  result. 

Table  1  gives  a  summary  of  the  results  of  experiment  1. 
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Tablb  1. 

of  the  vitality  of  the  typhoid  bacillus  in  flour  water ;  sub- 
culture of  a  platinum  loopful  of  the  mixture  being  made  in 
each  instance. 


Test  sabeequent  to  inoculation 
OT  the  floor. 

Result  as  regards  presence  of  the 
typhoid  baoHlns. 

fmmrnTwitirly  after  inooalatlon  '. 

+  (large  number  of  typhoid  bacillus 
colonies). 

(«.)  After  1  day 

+  (colonies  fairly  abundant). 

ih.y  After  2  days 

+  (colonies  not  so  abundant). 

(r.)  After  3  days 

+  (very  few  colonies). 

(iT.)  After  4  daya 

—  (no  typhoid  colonies). 

(€.)  After  5  days 

—  (no  typhoid  colonies). 

Hence,  after  three  days  there  was  a  marked  diminution  of  the 
tTphoid  bacilli  in  the  flour  water,  and  after  four  days  a  loopful  of 
the  mixture  &iled  to  yield  any  typhoid  colonies  at  all. 


Experiment  2. 

In  experiment  2  the  procedure  was  the  same  as  in  experiment  1, 
except  that  when  the  diminution  of  typhoid  bacilli  recoverable 
from  the  flour  water  mixture  became  marked,  larger  amounts  of 
the  mixture  were  used  for  inoculation  of  the  culture  media. 

One  granune  of  flour  having  been  added  to  9  cc.  of  sterile  water, 
and  the  mixture  inoculated  from  a  recent  growth  of  the  typhoid 
bacilloSy  the  whole  was  well  shaken. 

On  cnlturing  a  loopful  of  the  mixture  after  four  days*,  and 
failing  to  recover  any  colonies  of  the  typhoid  bacillus,  J  cc.  of 
the  mixture  was  next  day  added  to  phenol  broth,  which  was 
incubated  at  37^  G.  for  24  hours.     From  this  phenol  broth  tube^ 


On  Behaxiour 
of  Specific 
Microbes  in 
relation  wlib 
Cweal  l*ro- 
ducts ;  by  On, 
Klein  and 
Houiton. 


814 

whloh  by  this  time  had  become  BlighUy  turbid,  one  phenol  agar 
plate  was  made,  and  incubated  at  37^  C.  On  it,  after  24  hours, 
numerous  colonies  were  visible,  which  microscopically  and  in 
manner  of  growth  resembled  the  typhoid  fever  micro-organism. 
From  several  of  these  colonies  subcultures  were  made  on  gelatine 
sur^e,  in  shake  gelatine,  in  litmus  milk,  and  in  broth.  F^m  the 
subculture  on  the  gelatine  surface  after  24  hours,  an  emulsion 
was  made  and  tested  with  typhoid  blood  serum  (50:1),  with 
the  result  that  the  bacilli  of  the  emulsion  were  completely 
agglutinated  in  15-20  minutes.  Further,  all  the  subculture  tests 
proved  that  the  microbes  in  question  were  typhoid  fever  bacilli. 

Nine  days  after  infection,  ^  cc.  of  the  same  flour  water 
typhoid  mixture  was  added  to  phenol  broth.  The  result  was 
negative  ;  no  typhoid  colonies  were  recovered,  only  colonies 
seemingly,  of  bacillus  coli  were  present  in  the  phenol  agar  plate 
made  therefrom. 

The  results  of  experiment  2  are  shown  in  Table  2. 


Tablb  2. 

Test  of  the  vitality  of  the  typhoid  bacillus  in  flour  water,  oaing 
large  amounts  of  the  mixture  for  subculture. 


Test  subsequent  to  inoculation 
of  the  mixture. 


Result  as  regards  presence  of  the 
typhoid  bacillus. 


A  loopf ul  after  4  days 
I  oc.  after  5  days  ... 
i  cc.  after  9  days  ... 


—  (no  typhoid  colonies). 

-)-  (numerous  typhoid  colonies). 

~  (no  typhoid  colonies). 


It  appears,  then,  from  experiment  2  that  though  after  four  days  a 
loopf  ul  of  the  mixture  yielded  no  typhoid  colonies,  a  considerably 
larger  quantity  of  the  mixture  (|  cc.)  still  contained  the  living 
typhoid  bacilli ;  but  that  after  nine  days  this  bacillus  was  not 
recoverable  from  the  flour  water,  notwithstanding  that  so  much 
as  ^  cc.  of  the  mixture  was  tested  for  its  presence. 


B. — Bacilltts  Diphtherice  afid  Wheat  Flour* 

Experiniefit  3. 

(a)  From  a  well  shaken  mixture  of  flour  water  inoculated 
24  hours  previously  with  bacillus  diphtherisB,  an  agar  surface  plate 
was  made,  one  platinum  loopful  being  used  for  this  purpose. 


Test  tiabseqiieiit  to 

of  thie  floor  water. 


Bomlt  as  ngaidi  praMBoe  of  tho 
diphtheria  bMsOlM. 


Immediatelj  after  inocnlation,  with  1  -f  (huge   number   of 
loop.  colMiiee). 

(«.)  1  loopfal  after  1  day         +  (tooie  diphtheria  ooUmies). 

(^.)  1  ioopfnl  after  2  days        —  (im>  diphtheria  ooloniee). 


(r.)  i  oc  after  4  days 


—  (no  diphtheria  colonies). 


From  these  experiments  it  woald  seem  that  the  bacillus 
diphtherise  in  the  flour  water  exhibited  less  sustained  vitality 
than  the  typhoid  bacillus.  A  loopful  of  the  mixture,  which  at 
starting  contained  large  numbers  of  the  diphtheria  bacillun,  faile<i 
to  yield  after  two  days  any  colonies  of  this  micro-organism  ;  and, 
farther,  after  four  days  a  negative  result  was  obtained  even  with 
\  cc.  of  the  mixture. 


C.-^*taphylococcu8  Pyogetiea  Auf-etis  and  Wheal  Flour. 

Experiment  4. 

One  gramme  of  flour  (unsterilised)  was  added  to  9  cc.  of  sterile 
water  contained  in  a  test  tube.  The  tube  after  being  well  shaken 
was  inoculated  with  a  small  platinum  loopful  of  the  surface 
growth  on  agar  of  staphylococcus  pyogenes  aureus.  It  was  then 
plugged  with  sterile  cotton  wool,  and  kept  in  a  dark  cupboard  at 
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After  incubation  of  the  plate  for  24  hours  there  appeared  upon  it,  att.  B^a.1. 

amongst  a  number  of  others,  some  colonies  that  looked  like  those  ^("^^Jl!!^^!]'^* 

of  diphtheria.    These,  by  subcnlture  and  by  animal  experiment,  Mi^bU'i  i 

were  proved  to  be  colonies  of  the  diphtheria  bacillus.  OoiaTpro^^ 

(b)  A    like  experiment   was   made    with  one  Ioopfnl  of  the  ^m  aal  ^^' 
flour  water  two  days  after  addition  to  it  of  diphtheria  culture. 
The    result   was   negative;    no   diphtheria    colonies    could    be 
reoovered. 

(c)  The  experiment  was  repeated  after  lapse  of  further  two 
days,  nsing  this  time  ^  cc.  of  the  mixture.  The  result  wa^  nega- 
tive ;  many  of  the  colonies  in  the  agar  plate  were  those  of  bacillus 
meeentericus.  Table  3  shows  a  summary  of  the  results  with 
bacillus  diphtherisB. 


Tablb  3. 


au 


Thae,  atapliylococcns  pyogenes  anrenB  retained  its  Titality  ii 
the  mixtDre  of  flonr  and  water  for  13  days.  Tbongh  origioall; 
present  in  great  abundance  in  the  flonr  water,  there  ve^B  by  th' 
eixth  and  aeventb  days  a  striking  redaction  in  the  nnmber  o 
Btaphylococcoa  pyogenes  aarens. 


.o  ooloniea  lubla  to  ba 
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Expertnient  5. 


APP.  B,  No.  1, 


On  B«liATiour 

The  above  experiment  with  staphylococcas  pyogenes  aureas  in  Miorobesln 

floor  water  was  repeated^  but  instead  of  n^ing  for   cultivation  oSmSpS-^** 

one  loopf  ul  of  the  mixture  a  larger  amount  was  added  in  each  dueti ;  br  un 

instance  to  the  subculture  medium.  Houvtou/ 

(a)  To  a  mixture  of  1  gramme  of  the  flour  in  9  cc.  of  sterile 
water  there  was  added  a  loopful  of  recent  growth  on  the  surface 
of  agar  of  staphylococcus  pyogenes  aureus.  Sixteen  days  later, 
^  cc.  of  the  mixture  was  added  to  ordinary  nutrient  broth,  which, 
having  been  incubated  at  37^  C.  for  24  hours,  became  very  turbid. 
From  this  turbid  broth  a  surface  agar  plate  was  made  in  the 
ordinary  way.  No  staphylococcus  colonies  could  be  found  ;  but 
numerous  colonies  of  bacillus  coli  were  noted. 

(b)  Eighteen  days  after  inoculation  of  the  flour  water  with  the 
staphylococcus,  ^  cc.  of  the  mixture  was  added  to  broth  in  a  tube, 
and  this  was  incubated  for  24  Sours  at  37^  C.  From  the  broth, 
which  by  this  time  had  'become  turbid,  one  agar  surface  plate 
was  inoculated.  After  incubation  for  24  hours  this  plate  showed 
colonies  of  staphylococcus  aureus  in  fair  numbers. 

(c.)  Twenty-four  days  after  inoculation,  1  cc.  of  the  mixture 
was  added  to  broth.  After  24  hours  incubation  of  the  broth  a 
surface  agar  plate  was  inoculated  therefrom,  and  incubated  at 
37**  C.  for  24  hours.  This  plat^  showed  numerous  colonies  of 
staphylococcus  aureus. 

(d.)  After  30  days  1  cc.  of  the  same  mixture  was  added  to  broth. 
The  result  was  that  no  staphylococcus  colonies  could  be  recovered 
in  agar  plate  culture  of  the  broth  samples. 

The  results  of  this  series  are  summarised  in  Table  5. 


Table  5. 


Te>^  subfseqaent  to  inoculation  of  flonr- 

vrater  with  staphyloooocoB  aureus  ; 
udiug  fur  culture  large  amounts  of  the 

mixture. 


Results  as  regards  presence  of 
staphylococcus  aureus. 


(/f.)  After  16  days  ;  with  \  cc.  of  the 

mixture. 
Qh,y     Do.    18  do.       do.  4  cc.    do. 

(<.f.)      Do.   2*  do.        do.  1  cc.    do 

v^.)    I>o.  2fO   io.        do.  1  00.    do. 


—  (no  colonies  of  the  micro-organism ). 
-|-  (growth  do.  do.  ). 

-|-  (growth  do.  do.  ). 

— >  (no  colonies        do.  do.         ). 


3M 


4t».  M^o.  t  From  this  experiment  it  appears,  as  indeed  was  shown  in  tiiat 

OaBfiig^hrif  pnceding  it  (l^ble  4),  that  Uie  nombw  of  staphylocooei  in  tlie 

gIffBfflj  nonr- water  is  strikingly  reduced  by  the  end  of  the  second  wedc, 

gSSKjriai  though  by  using  larger  amounts  (1  oc)  of  the  mixtnre  for  coItiTa- 


'^'^1  tarOni  ^^^^  living staphyloooocos can  be  demonstrated  np  to  24  days. 


Mm  ■ 


D, — Vibrio  qf  Chctera  and  Wheat  Flour. 

BxperifMnt  6* 

This  experiment  was  carried  out  on  ttie  lines  already  induaiedt 
except  that  the  p^tcme  m^hod  was  adopted  in  place  of  wfj/f^ 
enltnres  to  iBScertain  tiie  inreseiMM  of  the  chcdera  Tibrko  in  die  flow 
water.*  ''^" 


T^BLB  & 

/"■ 

Test  of  the  vitality  of  the  cholera  yibrio  in  nn^arilised  floor  Q^ 
gramme)  mixed  with  sterile  water  (9  cc.)  when  added  tfaepQlii 
in  large  amonnt : — 


r  we* 


Test  subsequeiit  to  inooaUitioii  of  the 

flour-wiler;  aring  f or  oaltufe,  nnlew 

odiorwjlie  Bt«M»  one  loc^ifitL 


Beeolti  as  regudi  preeenoe  of  tiie 
ohMeia  TilMria 


Immediately  after  the  inoculation 


5  days 

6  days 

7  days 


do. 


do. 


ao. 


do. 


do.  do. 

(1  00.  used  for  inoculation.) 


+  (the  yibrio  was  present  ptmctioallty 
in  pure  oulture,  and  cholera  red 
reaction  positive). 

?  4-  (if  positive,  slight  morpholo^cal 
change  of  the  vibrio ;  cholera  red 
reaction  doubtfully  positiTe). 

—  (no  cholera  red  reaction.) 

—  (here,  though   1    oc.  instead  of  m 

platinum  loopful  of  the  miztaro 
was  added  to  the  peptone,  no 
cholera  red  reaction  was  obtained 
and  no  yibrioe  were  found  on 
microBOopio  examination. 


It  is  here  seen  that  the  cholera  vibrio,  unlike  staphylococcna 
pyogenes  anrens,  rapidly  lost  its  vitality  in  the  mixture  of  flour 
and  water.  In  the  peptone  tubes  inoculated  from  the  mixture 
immediately  after  addition  of  the  cholera  vibrio,  this  micro- 
organism vas  found  to  be  present  in  great  abundance  and  practi- 
cally in  pure  culture.  Yet  by  the  third  day  the  result  was  only 
doubtfully  positive,  and  peptone  cultures  inoculated  after  the 
sixth  and  seventh  days  yielded  totally  negative  results. 

*  Peptone  tnbes  were  inoculated  from  the  mixture  of  flour  and  water  preriom 
to  the  intioduction  into  it  of  Uie  cholera  yibrio.  These  peptone  tubes  weto 
incubated  at  Sf  0.  for  24  hours,  and  stained  cover  glass  preparations  made  from 
the  sur&M)e  layers  of  the  liquid.  On  microscopic  examination  no  vibrios  woo 
detected.    Tested  for  the  "  oholera-red  "  reaction  a  negative  result  was  obtained. 
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Experiment  7. 
This  was  a  repetition  of  the  previous  experiment, 

Table  7. 

Test  of  the  vitality  of  the  cholera  vibrio  in  nnsterilised  floor  (1 
gram.)  mixed  with  sterile  water  (9  cc.)*  when  added  thereto 
In  large  amount  :— 
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Tot  sabeeqnent  to  inoonlation  of  iha 
■iztnie  of  flour  and  water ;  OBiiig  for 
enltnre,  nnleas  otherwise  stated,  one 
loopfoL 


Besnlts  aa  reeaidB  the  presence  of 
the  oliolera  yibrio. 


I  days  after  the  inocalation    ... 


+  (▼ibrioe  present  in  abnndanoe,  and 
choleva  red  reaction  positiye). 


idajs        do. 


9  days 


do. 


do. 


do. 


...'  +  ( 


do. 


do. 


do. 


). 


u  days         Jo.  do. 

(^1  a.  used  for  inocalation.) 


11  days         do.  do. 

(1  00.  used  for  inoonlation.) 


—  (negatiye :  cholera  red  reaction  also 
negative). 


(here,  though  1  oc.  instead  of  a 
platinum  loopf  ul  was  added  to  the 
peptone,  no  cholera  red  reaction 
was  obtained  and  no  vibrios  were 
found  on  microscopic  examina- 
tion. 


-( 


do. 


do. 


do. 


). 


In  this  experiment  the  cholera  vibrio  was  alive  the  sixth  day 
liter  the  inoculation  of  the  mixture  of  flour  and  water.  But  a 
negative  result  was  obtained  on  the  ninth,  tenth,  and  eleventh 

Although  in  this  experiment  the  cholera  vibrio  had  survived  a 
^e  longer  than  in  Experiment  6,  there  was  no  indication  (the 
feterae  rather)  that  the  mixture  of  flour  and  water  was  favourable 
to  its  vitality. 


E. — BacilltM  pyocyaneus^  and  wheat  flour. 

Experiment  8. 

BacilluB  pyocyaneus  was  added,  as  in  the  preceding  experiments, 
to  a  mixture  of  flour  and  water. 
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Tablb  8. 


Test  of  the  vitality  of  bacillus  pjocyanens  in  unBterilised  flour 
(1  gramme)  mixed  with  sterile  water  (9  cc.),  when  added 
thereto  in  large  amount : — 


Test  subsequent  to  inoculation  of  the 
flour  and  water ;  using  for  culture,  one 

loopful. 


Besults  as  regards  the  preeenoe  of 
hacillus  pjocyaneus. 


6  days i 

ftfter  the  inoculation    ... 

•  •• 

+  (B.   pyooyaneus  present  in  abund* 
anoe). 

11  days 

do 

do. 

•  •• 

+  (         do.           da           do.           ) 

Hdajs 

da 

* 

do. 

•  •■ 

+  (         do.           do.           do.           ) 

18  days 

do. 

do. 

...     —  (B.  pyocyaneus  absent) 

1 

24  days 

do. 

do. 

...  i  —  (        do.                 do.    ) 

It  ^ill  be  noted  that  bacillns  pyocyanens  survived  to  the 
fourteenth  day  after  inoculation  of  the  medium.  I^ater  it  could 
not  be  found  in  this  mixture  of  flour  and  water. 


Series  II.— Experiments  with  Oatmeal. 

The  same  procedure  was  adopted  with  oatmeal  as  with  flour. 
One  gramme  of  fine  oatmeal  flour,  bought  at  a  retail  Fhop,  was 
added  to  9  cc.  of  sterile  water,  and  the  mixture  was  inoculated 
with  a  loopful  of  the  growth  from  the  slanting  surface  of  a 
recent  agar  culture  of  the  microbe  of  experiment.  The  whole 
was  then  well  shaken  and  kept  in  a  dark  cupboard  at  the  tempera- 
ture of  the  laboratory. 


A. — Bacillus  of  iyplund  fever  and  oatmeal. 

Experiment  9. 

(a,)  Immediately  after  inoculating  the  oatmeal  and  water,  a 
loopful  of  the  mixture  yielded  in  the  phenol  agar  surface  plate 
innumerable  typhoid  bacillus  colonies.  Forty-eight  hours  later  a 
loopful  of  the  mixture  on  a  phenol  agar  surface  plate  yielded  also 
numerous  colonies  looking  like  those  of  the  typhoid  bacillus. 
Sub-cultures  made  from  several  of  these  colonies  responded  to  all 
the  tests  of  the  typhoid  bacillus — agglutination  with  typhoid  fever 
blood  was  almost  instantaneous. 

(h.)  The  next  trial  was  made  five  days  after  the  infection  of 
the   oatmeal  and   water,  also   with  a  loopful.     The   result    was 
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totally  negative ;  namerooa  colonies  of  cocci  only  were  present. 
So  that  in  the  interval  between  two  and  five  days  an  enormons 
re'iuction  had  taken  place  in  the  number  of  living  typhoid  bacilli 
in  the  mixture.  On  account  of  this  great  reduction  in  the 
number  of  typhoid  bacilli  in  the  oatmeal  mixture  two  further 
tests  were  msule. 

(c.)  Six  dayft  after  infection  of  the  oatmeal  mixture,  j-  cc.  of  it 
was  added  to  phenol-broth  which  was  incubated  at  37^  C.  Fron. 
this  broth  culture  a  phenol  agar  surface  plate  was  next  day 
made  which  yielded  numerous  typhoid  colonies. 

((/.)  Ten  days  after  inoculation  of  the  oatmeal  the  experiment 
was  repeated,  this  time  with  ^  cc.  of  the  mixture.  The  result 
wafl  negative.    Table  9  gives  a  summary  of  these  results. 
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Table  9. 


Test  sabwqaent  to  the  inooaUtion  of 
(Mtmnl  wfttor  with  typhoid  bacilli. 


Beealt,  as  regards  presence  of  the 
^hoid  baoillns. 


(«! 


Immediatelj    after     inocalation     +  (large  namber  of  typhoid  coloniee). 
(with  one  loop). 


2  days  after  inocalation  (with 

one  loop). 


(h.)  (days    do.  do. 


do. 


('.)  SdajB    do. 
W  10  days   do. 


do.       i  00.    ... 


do.       4  ^^    ••• 


-|-  (nnmeroas  typhoid  colonies). 
—  (no  typhoid  colonies). 


In  respect  of  inimical  action^  oatmeal  water  behaved  toward  the 
tjphoid  bacillus  in  practically  the  same  way  as  the  wheat  flour 

^ter. 


B. — Bcuiillus  diphtherice  and  oatmeal. 
Experiment  10. 

This  bacillus  proved  the  reverse  of  hardy  in  oatmeal  water,  less 
lardy  even  than  in  wheat  flour  water.  Using  a  loopful  of  the 
inixture  immediately  after  inoculation,  largo  numbers  of 
^ipbtheria  colonies  were  recognised  ;  and  one  day  after 
inoculation  there  were  still  some  diphtheria  colonies  recovered. 
But  after  two  days  none  were  obtained.  And,  as  in  the  case  of 
wheat  flour,  after  four  days  not  even  J  cc.  of  the  mixture  yielded 
<Jiphtberia  colonies.  The  mixture,  however,  >ielded  an 
abundance  of  colonies  of  the  bacillus  citrous  cerealis  describv^d  by 
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Test  of  the  vitality  of  the  cholera  vibrio  In  nnsterUiBed 
oatmeal  (I  grm.)  mixed  with  Bt«rile  water  (9  cc),  w 
added  thereto  in  great  amount ; — 


Test  I 
miztniB 

with  the  cholen  Tibrio ;  luiiig  for 
onltnie,  one  loopfnl. 


2  dhjB  ftfter  the  ioocnlklioti 
T  daj*  do. 


-f   (Tibrioa    present   almcst    in 
onltore ;     cholera    red    !•» 
poeitdre). 


It  will  be  seen  that  the  cholera  vibrio  was  alive  on  the  seo 
day  after  the  inoculation,  hnt  that  n  negative  reanlt  was  obtai 
(I)  the  fourth  and  seventh  days. 


3S3 

J>.SaciUu8  pyocyaneua^  and  oatmeal. 
Experimmt  12. 
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uerofti  rro- 

This  experiment  was  carried  out  in    the    same    way  as    in  duots ;  bV  Dn. 
Experiment  8,  Series  I.,  except  that  fine  oatmeal  was  used  instead  iimrtonr 


of  floor. 


Table  12. 


Te^t  of  the  vitality  of  bacillus  pyocyaneus  in  unsterilised  fine 
oatmeal  (1  grm.)  mixed  with  sterile  water  (9  cc.),  when 
added  thereto  in  large  amount : — 


Tot  rabeeqaant  to  inoonlatioii  of  the 
mdztare  of  fine  oatmeal  and  water 
with  bioUlas  pyooyanens ;  using  for 
caltore,  one  looptnl. 


S  dftji  after  the  inoculation 


idiji 


do. 

do. 
da 


do. 

do. 
do. 


BeealtB  as  regards  the  presence  of 
badllns  pyoqyanens. 


-f-  (baoillns  present   almost  in   pore 
CDltore).* 

+  (abundant  growth  of  baoillos  pjo 
<^]r&neDs). 

^  (B.  pyocyaneos  absent  *) 

—  (do.       do.  do.    ) 


*  A  broth  oQltare  was  made  from  one  of  the  coloniefi,  and  inoabated  at  37^  0.  for  %i  houra. 
I  ec  of  this  broth  caltnre  killed  a  guinea-pig  within  24  hoars. 

Bacillus  pyocyaneus  was  alive  on  the  fourth  day  after  inocu- 
htion,  but  on  the  seventh  and  ninth  days  the  result  was  wholly 

negatiye. 


;  Series  III.— Experiments  with  Ground  Rice. 

^  In  this  series  the  experiments  were  conducted  in  precisely  the 
same  ^ay  as  before.  One  gramme  of  ground  rice,  bought  in  a 
wtjul  shop,  was  added  to  9  cc.  of  sterile  water,  and  the  mixture 
IttTing  been  inoculated  with  a  loopful  of  growth  of  the  microbe 
^  experiment  (taken  from  the  slanting  surface  of  a  recent  agar 
culture),  was  well  shaken  and  put  by. 

A.  Bacillus  of  typhoid  fever  and  ground  rice. 

Experiment  13. 

'^e  experiments  conducted  with  this  microbe  had  to  be  rather 
^^erouB  on  account  of  its  greater  vitality  in  the  rice  and  water 
?^^^.  That  it,  as  also  (as  will  presently  be  seen)  certain  of 
^^  other  microbes  of    experiment,    preserved    their    vitality 
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suik'iDg,  since  two  loopsfal  of  the^mixtnre  only  yielded  a  Biiigle 
ooIoDj  of  the  typhoid  bacillus.  By  the  thirtieth  day  even  a  whole 
eobic  centimetre  yielded  none  at  all.  The  before-mentioned 
eominratiye  absence  for  some  time  from  these  experiments  of 
extianeons  microbes  was  marked.  In  the  experiment  with  two 
loopfols  spread  oat  on  the  surface  of  an  agar  plate,  extraneous 
mierobes  were  relatiTely  absent ;  and  only  after  the  rice  and  water 
idxtare  had  been^ept  for  nearly  one  month  could  the  presence  of 
aprophytic  microbes,  notably,  bacillus  mesentericus,  be  demon- 
Aited 
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B. — Bacilltis  DiphiheiHcB  in  Chround  Rice. 

Experiment  14. 

Here  also  relatively  long  survival  of  the  microbe  in  the  rice  and 
vater  was  noticed,  as  is  shown  by  the  results  of  the  experiments 
nmmarised  in  Table  14. 


Tablb  14. 


Tflrt  sabseqnent  to  inoculation  of  the 
rioe  water  with  bacillus  diphtheriiB. 


BeanlfeB  as  regards  presence  of  the 
diphtlMria  bacillus* 


Ifflmediaiely  after  infection  (with  one 
loop). 

S  days  after  infection  (with  one  loop) 


Sdaj-fl 


5  days 


7  days 


do. 


do. 


do. 


(with  one  loop) 


(with  two  loops) 


(with  1  CO.)     ... 


-|-  (Innnmerable  oolonied  of  diphtheria 
bacillus). 

+  (Numerous  colonies  of  bacillus  diph- 
therisB,  also  «ome  of  bacillus 
citreus). 

+  (Some  colonies  of  bacillus  diph- 
therias, virulent  on  injection  into 
guinea  pig). 

—  (No  diphtheria  colonies  ;  abundance 

of  bacillus  citreus,  also  cocci). 

—  (Broth    turbid,    but   yielded    only 

coed). 


From  these  experiments  it  appears  that,  though  the  bacillus 
diphtheriae  survived  a  little  longer  in  the  rice  and  water  than  in 
flour  or  oatmeal  and  water  respectively,  it  proved,  as  might  be 
ex{>ected,  considerably  weaker  and  less  resisting  than  the  typhoid 
bacillus. 


C. —  Vibrio  of  Cfiolera  and  Ground  Rice. 

Exj/eriment  15. 
The  results  of  experiment  15  are  shewn  in  Table  15. 
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Table  15. 

Test  of  the  vitality  of  the  cholera  vibrio  in  Qusterilised  ground 
rice  (1  gramme)  mixed  with  sterile  water  (9  cc),  when  added 
thereto  in  large  amount : — 


Test  subseqaent  to  inoonlation  of  the 

mixture  of  ground  rioe  and  water  with 

the  cholera  yibrio ;  using  for  culture, 

one  loopf  ul. 


BesultB  as  regai:d0  the  pieaenoe  of 
the  diolera  vibrio. 


2  dayf*  after  the  inoculation 


6  days        do. 


9  days       do. 


do. 


do. 


+  (vibrio  present  in  great  abundance  ; 
cholefa  red  reaction  positive). 

—  (vibrio  not  found ;  cholera  red  re- 

action also  negative). 

—  (vibrio  not  f onnd ;  cholera  red  re- 

action also  negative). 


Although  a  positive  result  was  obtained  on  the  second  day  after 
inoculation,  no  vibrios  could  be  found  in  the  peptone  cultures 
made  on  the  fifth  and  ninth  days. 

D.^^Sacilltts  Pyocyaneus  and  Ground  Rice. 

Experitnent  16. 

The  results  of  experiment  16  are  shown  in  Table  16. 

Table  16. 

Test  of  the  vitality  of  bacillus  pyocj'aneus  in  unsterilised  ground 
rice  (1  gramme)  mixed  with  sterile  water  (9  cc),  when  added 
thereto  in  large  amount  :— 


Test  subsequent  to  inooulation  of  the 

mixture    with    baoillus    pyocyaneus ; 

using  for  culture,  one  loopful. 


Results  as  regards  the  presence  of 
bacillus  pyocyaneus. 


3  days  after  the  inoculation 

5  days 

do. 

do. 

9  days 

do. 

do. 

12  days 

do. 

do. 

15  days 

do. 

do. 

29  days 

do. 

do. 

36  days 

do, 

do. 

39  days 

do. 

do. 

•f  (the  baoillus  present  in  almost  pure 

culture). 
-\-  (present  in  abundance). 

-h  do.  do.  • 

4-  (not  so  numerous). 

-|-        do.  do. 

+  (present,  but  in  sparse  proportion).^ 

^  (B.  pyocyaneus  absent.) 

—  (do.  do.  dp,    ) 


*  A  broth  culture  was  made  from  a  Bingle  colony  of  bacillus  pyocyaneus  and  incubated 
at  37°  C.  for  24  hours.    Of  this  broth  culture  0*5  cc.  killed  a  guinea-pig  in  4  days. 

f  A  broth  culture  was  made  from  a  single  colony  of  bocfllus  pyocvaneufi  and  incubated 
at  37°  C.  for  ^  houm     Of  this  broth  culture  1  cc.  killed  a  giiinea'pig  in  2  days. 


3^f 


Bacillus  pyocyanenSy  therefore,  was  alive  and  virulent  in  the  App.b,Ko.  1. 
mixture  of  ground  rice  and  water  as  late  as  the  30th  day  after  On^Bei^viour 
inoculation.    Later  it  could  not  be  isolated. 


SUMMARY. 

The  foregoing  experiments  seem  to  indicate  that  of  the  difiEorent 
farinaceous  media  employed,  wheat  flour  and  oatmeal  afford  on 
the  whole  less  opportunity  of  survival  to  the  pathogenic  micro- 
organisms that  are  in  question  than  does  rice  flour.  Of  the  patho- 
genic microbes  submitted  to  these  media,  bacillus  diphtherisB  and 
the  cholera  vibrio  appear  to  be  less  capable  of  persisting  in  all 
three  media  than  the  typhoid  bacillus  staphylococcus  pyogenes 
aureus,  and  bacillus  pyocyaneus. 

Considering  that  a  vast  number  of  micro-organisms  were  added 
in  each  experiment  to  a  relatively  small  quantity  of  farinaceous 
medium,  the  likelihood  of  infection  of  the  human  subject  by 
means  of  these  cereals  may  perhaps  reasonably  be  thought  of  as 
somewhat  remote.  The  relatively  low  vitality  of  the  typhoid 
bacillus  when  associated  with  some  of  these  cereals  is,  in  view  of 
its  seemingly  higher  resistence  to  the  influence  of  at  all  events 
Bome  samples  of  sewage  and  of  water,  worth  noting. 

In  conclusion,  however,  it  needs  to  be  recalled  that  these  experi- 
ments were  so  far  arbitrary  that  the  sterilised  water  added  to  the 
farinaceous  food  was  in  the  somewhat  large  proportion  of  9  cc. 
to  1  gramme.  This  had  been  found  by  preliminary  experiment 
to  be  practically  the  only  way  of  obtaining  a  *'  workable  *'  mixture 
of  the  food  and  the  water.  Possibly  identical  results  might  not 
have  been  observed  had  the  ratio  of  water  to  food  been  less. 
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•App.  B.  No  3    Report  on  the  Bactbrioscopic  Analysis  of  Various  Food 
On  B^S^o-  Stuffs  ;  by  Dr.  E.  Klein,  F.R.S. 

■copic  Aiuklytli 

b^Dr.  Klein.  '      During  the  last  ten  years  the  results  of  a  number  of  analyses 

have  been  published  showing  the  bacteriological  purity  or  impurity 
of  a  variety  of  articles  of  food.  Amongst  these  analyses  are  those 
published  in  the  course  of  several  years  by  the  Blaiserl-G^esund- 
heitsamt,  in  Berlin ;  others  published  more  recently  by  the 
Thompson- Yates  Laboratory,  in  Liverpool ;  and  others  again  by 
the  Massachusetts  Board  of  Health. 

Except  as  regards  tubercle  bacilli  or  allied  micro-organisms  in 
milky  cream,  butter,  and  cheese,  specific  microbes  have  not  been 
often  sought  for  in  food  stuffs ;  observations  have,  as  a  general 
rule,  been  directed  to  determining  the  sterility  or  otherwise  of 
the  examined  articles. 

In  the  research  here  to  be  recorded  the  examinations  were 
undertaken  less  with  the  object  of  determining  whether  particular 
food  articles  were  free  of  microbes,  or  contained  few  or  many  of 
them,  than  of  ascertaining  whether  these  articles  harboured  microbes 
which  could  exert  any  pathogenic  action  on  animals.  It  must  be 
obvious,  indeed,  that  a  food  stuff — ^as  for  instance  milk,  cream,  butter, 
cheese,  as  ordinarily  sold — however  numerous  the  microbes  con- 
tained in  it,  may  be  nevertheless  perfectly  harmless  to  the  persons 
consuming  it.  Articles  of  food  of  the  above  sort  do,  it  is  perfectly 
well  known,  contain  vast  numbers  of  bacteria  that  must  be  harm- 
less, since  enormous  quantities  of  these  articles  are  consumed 
without  producing  any  ill  effects.  No  information  whatever, 
therefore,  as  to  the  sanitary  excellence,  or  the  reverse,  of  such  food 
is  conveyed  in  the  statement  that  a  sample  has  been  found  to 
contain  so  many,  per  e.c.  or  per  gramme,  thousands  or  hundred- 
thousands  of  microbes.  It  is  notorious  that  milk  as  ordinarily 
consumed  and  found  in  all  respects  wholesome,  contains  microbes 
not  merely  by  the  thousands,  but  as  a  rule  by  the  hundred 
thousand,  occasionally  even  by  the  million,  in  each  cubic  centi- 
metre. The  same  is  true,  in  perhaps  a  higher  degree,  of  cheese,  of 
butter,  and  of  cream.  Unless,  therefore,  bacterioscopic  analysis 
does  more  than  ascertain  the  numbers  of  bacteria  in  food,  i.e., 
unless  it  proceeds  to  the  discovery  of  the  several  sorts  of  specific 
microbe  contained  in  a  food,  it  does  not  throw  much  light  on  the 
hygienic  value  of  the  givi^n  food  article. 

The  food  substances  which  I  have  subjected  to  bacterioscopic 
analysis,  in  order  to  detect  whether  or  not  they  contain  specific 
microbes  were  : — 

(I.)  Milk  and  allied  substances ;  such  as  butter,  margarine. 

(II.)  Tinned   substances ;    like   condensed   milk,  ham,  and 
salmon. 

(III.)  Other  preserved  food ;  as  for  instance  sausages. 
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The  microbes  searched  for  in  the  first  series  of  food  stuffs 

were.w 

(1.)  fiacillus  tuberculosis. 

(2.)  Bacillus  pseudotuberculosis. 

(3.)  Acid-fast  bacilli  possessed  of  pathogenic  character,  such 
as  observed  by  Petri,  Ilabinovitsch,  Moeller,  and 
others. 

In  the  course  of  my  inquiry  several  pathogenic  microbes  not 
Wtherto  described  were  met  with,  which  in  due  course  will 
''^oeiTe  proper  notice  and  description. 
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Series  I.— Milk  and  Allied  Substances. 

Milk. 

The  occurrence  of  bacillus  tuberculosis  in  milk  derived  from  the 
tuberculous  udder  of  the  cow  is  fully  established  by  numerous 
ol)Berver8,  as  is  also  the  occasional,  though  not  so  frequent,  presence 
ot  it  in  milk  derived  from  tuberculous  cows  having  their  udders 
■eemingly  free  of  the  disease.    As  regards  the  latter,  however,  the 
*«corded    observations    differ    widely.     For    instance,  Bang,   in 
Copenhagen  (Deutsche  Zeitschrift  f.  Thiermedizin,  &c.,  1884  and 
Wl),  found  that  the  milk  of  63  cows  with  advanced  tuberculosis 
pwjTed  tuberculous  in  only  14  per  cent.     Hirschberger  (Archiv  f . 
Din.  Med.,  1889)  on  the  other  hand  found  the  milk  tuberculous 
in  over  50  per  cent,  of  diseased  cows,  even  when  the  tuberculous 
pwess  in  the  lung  of  the  cow  was  only  very  limited  in  extent. 
And  like  differences  were  found  by  many  other  observers.   Ostertag 
(Zeitschrift  fur  Fleisch  and  Milchhygiene,  1899),  experimenting 
^ththe  milk  of  50  cows  giving  positive  reaction  with  tuberculin 
fcnt exhibiting  clinically  no  sign  of  disease,  failed  to  demonstrate  the 
infective  power  of  any  of  the  milk.   On  the  other  hand  Rabinoviisch 
«nd  Kempner  (Zeitschrift  fur  Hygiene,  1889,  vol.  1),  testing  the 
niilk  of  a  series  of  cows,  all  of  which  during  life  gave  positive 
fttction  with  tuberculin,  and  which   later  were  subjected  to  a 
ttPeful  post-mortem  examination,  found  in  regard  of  nine  cows, 
free  of  udder  disease   but  which  presentod  clinically  or  patho- 
logically (or  in  both  ways)  evidence  of  lung  tuberculosis,  that  their 
milk  proveii  tuberculous  in  five  cases,  i.e.  in  over  50  per  cent. 

Not  less  widely  different  are  the  results  obtained  by  various 

obfierrers  with  regard  to  "  mixed  milk,"  i.e.  milk  such  as  is,  in 

large  cities,  sold  retail,  and  which  has  been  derived  from  a  number 

of  different  sources.    From  Dr.  Annett's  paper  in  the  Report  of 

the  Thompson- Yates  Laboratories,  vol.  ii.,  p.  29  (Tubercle  Bacilli 

in  Milk,    Butter,    and    Margarine),    it    appears   that,    according 

to  ObermiJller,   Berlin  samples    of    milk    in    1895,   proved    in 

61  per  cent,  of  the  examinations  tuberculous;    whereas  Petri, 

in  1898,   found    only  14  per  cent,  of   Berlin    milk    to    be    so 

infected.     Rabinovitsch  and  Kempner,  in  1899,  found  that  of  25 

nmples  of  Berlin  milk  28  per  cent,  were  tuberculous.     As  regards 

Liverpool,  according  to  a  report  (1897)  of  the  Medical  Officer  of 

Health,  of  milk  samples  derived  from  sources  within  that  city, 


Tubercle 
iincillun. 
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A^p.Jb,Na2.  2'8  per  cent,  yielded  tubercle  bacilli,  whereas  of  samplea  of  milk 
On  Baoterio-  brought  into  Liverpool  from  outside  (Cheshire,  Shropshire,  &c.)» 
eoopJcAna^rii  less  than  29-1  per  cent,  were  found  to  be  tuberculous.  In  1898, 
by  Dr.  Klein.  '  Boyce,  in  Liverpool,  found  8'3  per  cent,  of  the  '*  town "  milk, 
F.RA  andT  17-8  per  cent,  of  country  milk,  tuberculous.    Kanthack  and 

Sladen  found  that  of  samples  of  milk  from  16  Cambridgeshire 
dairies  56*3  per  cent,  were  tuberculous. 

I  may  here  at  once  point  out  one  source  of  difference  in  these 
widely  divergent  figures.  The  number  of  samples  examined  by 
the  different  experimenters  differed  very  widely,  so  widely  indeed 
as  to  render  comparisons,  such  as  seem  to  be  suggested,  altogether 
unjustifiable.  For  instance,  Rabinovitsch  and  Kempner  base  their 
estimate  of  28  per  cent,  on  the  examination  of  25  samples  ; 
Kanthack  and  Sladen  on  that  of  16  samples;  Liverpool  ^country'' 
milk  is  based,  in  1897,  on  24  samples,  and  ''  town "  milk  on  144 
samples ;  in  1898,  town  milk  on  84  samples,  and  country  milk  on  28 
samples.  Wherefore  it  is  quite  clear  that  if  in  this  matter  any  correct 
and  reliable  insight  is  to  be  gained,  it  is  necessary  that  samples  of 
milk  should  be  repeatedly  examined  over  a  considerable  period  of 
time,  and  that  the  milk  tested  should  be,  as  far  as  possible,  always 
of  the  same  general  character  and  from  the  same  souroes. 

Take,  for  instance,  one  of  the  large  milk-supply  companies 
which  derives  its  milk  supply  from  a  number  of  known  farms, 
and  suppose,  as  is  generally  the  case,  that  these  &rms  are,  as  far 
as  this  milk  company  is  concerned,  constant  contributoi'S.  In 
such  case  it  would  be  well  to  have  daily  samples  of  milk  taken 
and  examined  as  received  from  each  of  these  farms.  After  100 
samples  of  each  such  milk  had  thus  been  tested  a  just  estimate 
could  be  made  as  to  the  percentage  of  the  milk  infective. 
Similarly,  when  all  the  milk  supplied  to  a  retailer  by  a  given  com- 
pany is  previous  to  delivery  mixed,  a  sample  may  be  taken  twice 
daily  and  examined  ;  after  one,  two,  or  three  hundred  samples 
had  been  thus  examined  a  just  estimate  could  be  obtained  of  the 
percentage  of  infective  milk  delivered  to  the  retailer  by  that 
company.  How  misleading  may  be  statements  as  to  such  and 
such  percentage  of  infected  milk,  based  on  examination  of  a  small 
number  of  samples,  I  illustrate  by  quoting  the  following  actual 
occurrence  : — 

Last  year,  in  the  course  of  a  few  months,  I  examined  for 
tubercle  98  samples  of  milk  derived  from  known  farms  and 
delivered  at  particular  London  stations.  The  milk  was  taken  in 
each  instance  by  the  Sanitary  Inspector  direct  from  the  chum, 
received  into  a  specially  sterilised  bottle,  and  brought  direct  to 
the  laboratory  and  examined.  The  first  38  samples  yielded  a 
percentage  of  nearly  15  per  cent,  of  tuberculous  milk.  Then  came 
a  long  series  of  samples  (over  40)  which  were  free  from  any 
tubercle.  Then  again  came  a  short  series  of  samples  of  which 
the  percentage  was  even  higher  than  in  the  first  instance.  Then 
came  a  short  series  of  samples  which  was  free  from  tubercle. 
Now,  had  examination  ceased  with  the  first  38  samples,  it  might 
have  been  considered  that  the  "country"  milk  delivered  into 
London  is  to  the  extent  of  15  per  cent,  tuberculous ;  and  had 
examination  been  limited  to  the  next  40  samples,  ''country  "  milk 
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App.B.No.2  these  acid-fast  bacilli  in  milk  and  preparations  of  milk  might 
onBact^o-  he,  and  possibly  have  been,  on  microscopic  examination  alone, 
ofFood^SiS?  mistaken  for  true  ti4)ercle  bacilli. 

pSS'  ^*^'  These  acid-fast  bacilli  differ  from  the  true  tubercle  bacil  li  not  only 

as  regards  culture  but  also  as  regards  pathogenic  action.  As  regards 
culture,  they  grow  rapidly  on  ordinary  agar  as  a  thick  creamy 
layer ;  they  grow  well  on  ordinary  potato ;  they  also  grow  on 
gelatine  at  the  temperature  of  the  room.  So  that  in  these  respects 
they  are  utterly  unlike  true  tubercle  bacilli.  Acid-fast  non- 
tuberculous  bacilli  produce,  on  intraperitoneal  injection  of  the 
guinea-pig,  in  most  instances  and  in  the  course  of  three  or  four 
weeks,  disseminated  purulent  or  caseous  nodules  in  the  peritoneum 
and  omentum  ;  on  the  surface  of  the  liver,  in  the  spleen,  and  on 
the  surface  of  the  lungs.  Film  specimens  of  the  nodular  matter 
in  question  shows  the  above  acid-fast  bacilli  in  abundance.  Rabbits 
are  not  susceptible  to  infection  in  this  way.  Petri,  Moeller,  as  also 
and  particularly  Rabinovitsch  (as  well  as  others),  who  met  with  them 
also  in  butter,  speak  of  these  acid-fast  non-tubercular  bacilli  as 
bacillus  pseudotuberculosis,  and  term  the  disease  produced  by  them 
in  the  guinea-pig  pseudotuberculosis.  I  shall  have  presently  to 
point  out  the  confusion  to  which  such  terminology  may  and 
actually  has  given  rise.  At  present  I  am  merely  concerned  with 
pointing  out  the  inadequacy  of  making  diagnosis  of  tubercle  in 
milk  from  microscopic  examination  alone— of  identifying  true 
tubercle  in  it  by  the  presence  merely  of  acid-fast  cylindrical 
bacilli. 

i^/iKt**^^       Amongst  the  98  samples  of  country  milk  already  referred  to  I 

did  not  meet  once  with  the  acid-fast  pseudotubercle  bacilli  of  Petri 
and  Rabinovitsch.  I  have,  however,  met  eight  times  with  the 
non-acid-fast  bacillus  pseudotuberculosis  of  A.  Pfeiffer.  In  laert 
year's  report  I  fully  described  and  illustrated  the  morphological 
and  cultural  characters  of  this  microbe  ;  also  its  specific  and  its 
acute  action  on  guinea-pigs,  rabbits,  and  mice.  I  in  particular 
drew  attention,  in  confirmation  of  Pfeiffer's  results,  to  the  action 
of  the  bacillus  administered  to  guinea-pigs  with  their  food  ;  to  its 
ability  to  cause,  when  thus  administered,  within  a  few  weeks 
lesions  which  in  their  distribution  and  naked  eye  aspects  are  a 
remarkable  imitation  of  true  tuberculosis  in  the  guinea-pig.  I  have 
also  pointed  out  the  occurrence  of  this  microbe  in  sewage  and  in 
sewage  polluted  water.  Comparing  the  description  of  this  bacillus 
given  by  me  in  last  year's  report  with  that  of  the  acid-fast  bacillus 
pseudotuberculosis  of  Petri  and  Rabinovitsch,  it  will  be  seen  that 
the  bacillus  pseudotuberculosis  of  A.  Pfeiffer  differs  not  only  with 
regard  to  morphology  and  culture  from  the  bacillus  pseudo- 
tuberculosis of  Petri  and  Rabinovitsch,  but  still  more  as  regards  its 
pathogenicity  on  rodonts.  The  bacillus  pseudotuberculosis  of 
A.  Pfeiffer,  which  is  not  an  acid-fast  bacillus,  has  on  account  of 
its  resemblance  in  anatomical  effect  to  that  of  the  true  tubercle 
bacillus  been  rightly  called  bacillus  pseudotuberculosis,  and  as 
such  it  has  been  accepted  since  1887  (the  year  of  its  isolation  by 
Pfeiffer)  by  bacteriologists  in  general  and  by  text  books  in  particular. 
It  is  therefore  inconvenient  to  term  another  and  altogether  different 
microbe  "  pseudotuberculosis  bacillus,"  since  this  must  of  necessity 
lead  to  confusion.     There  is  the  greater  need  to  insist  on  this  as  in 
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App.  B,  Ng  s.  In  testing  the  ninety-eight  samples  of  "  country  '*  milk  for  the 
Go  Bacterio-  presence  of  tnbercle  bacilli,  the  sediment  of  250  cc.  of  the  milk 
o??ood  stuS?  sanipie  was  in  each  instance  injected  into  two  guinea-pigs ;  one  half 
by  Dr.  Klein,  '  into  the  subcutaneous  tissue  of  the  one,  the  other  half  into  the 
^•^^-  peritoneal  cavity  of  the  other  guinea-pig.    These  animals  were 

other  miero'      killed  three  to  five  weeks  later.     Over  thirty  per  cent,  of  them 
orgamma,         showed     abscesses    at    the    seat    of    inoculation    in    the    sub- 

cutaneously  injected  animals ;  in  the  omentum  at  one  or  other 
point  of  the  mesentery,  on  the  liver,  or  on  the  spleen  in 
those  intraperitoneally  injected.  As  regards  some  milk  samples, 
such  abscesses  were  found  either  only  in  one  animal  (sub- 
cutaneous) or  only  the  other  (intraperitoneal) ;  but  in  most 
instances  both  animals  showed  abscesses.  The  abscesses  were 
in  some  cases  small,  not  larger  than  a  bean,  in  others  the 
abscesses  were  as  large  as  walnuts.  The  pus  was  of  the  con- 
sistency of  thick  cream,  whitish  yellow  in  colour,  and  contained 
no  tubercle  bacilli.  But  it  was  full  of  cocci.  These  were  found 
to  be  in  some  instances  almost  pure  cultivations  of  staphylococcus 
pyogenes  aureus  or  luteus ;  in  other  instances  the  cocci  were  of 
the  character  of  streptococcus  pyogenes ;  in  still  other  instances 
the  microbe  was  streptococcus  longus  or  brevis.  In  a  few  instances 
the  pus  contained  an  abundance  of  bacillus  coli.  It  has  of  late 
years  become  almost  the  fashion  to  disregard  and  to,  at  any  rate, 
discount  the  presence  of  the  above  microbes  on  account  of 
their  very  wide  distribution  in  nature.  On  the  other  hand,  the 
infective,  and  particularly  the  pyogenic  action  of  these  microbes — 
inclusive  of  some  races  of  bacillus  coli — is  well  established  by 
very  many  instances  ;  instances  too  numerous  to  detail,  as,  for 
instance,  cutaneous,  subcutaneous,  tonsillar,  glandular,  and  visceral 
inflammations  and  abscesses.  In  the  face  of  such  facts,  and  in 
view  also  of  the  circumstance  that  we  do  not  know  under  what 
conditions  the  pathogenic  effect  of  one  or  the  other  of  these 
microbes  may  be  exercised,  it  seems  rather  arbitrary  to  disregard 
them  altogether  on  the  score  of  their  being  ubiquitous,  and  to  pay  no 
attention  to  their  presence  in  substances  of  such  general  and  frequent 
use  as  milk.  Milk,  containing  streptococcus  pyogenes  or  staphylo- 
coccus pyogenes,  that  can  cause  inflammation  and  abscess  in  the 
guinea-piff,  may  possibly  produce  a  like  pathogenic  effect  in  pre- 
viously abnormal  or  inflamed  tonsils,  and  thus  cause  a  purulent 
state  of  this  organ — as,  for  instance,  follicular  tonsillitis,  infectious 
(non-diphtheritic)  sore  throat,  and  the  like.  We  have,  it  is  true,  no 
evidence,  in  cases  of  infectious  non-diphtheritic  sore  throats,  or  of 
follicular  tonsillitis  associated  with  presence  in  the  throat  of  staphy- 
lococcus aureus  or  of  streptococcus  pyogenes,  that  these  microbes 
are  really  the  primary  cause  of  the  diseased  state.  There  is  the 
fact  only  that  these  microbes  are  there  in  large  numbers  and  that 
they  are  capable  of  causing  pyogenic  inflammation.  But  it  is 
permissible  to  regard  them  with  grave  suspicion  notwithstanding 
that  they  occur  also  in  healthy  throats.  Thus  we  accept  the 
diphtheria  bacillus  as  the  actual  cause  of  diphtheria,  notwithstand- 
ing that  it  is  found  also  in  throats  that  are  not  diphtheritic.  For 
these  reasons  I  think  that  the  presence  in  considerable  amount 
of  staphylococcus  pyogenes  aureus  and  streptococcus  pyogenes 
(disregarding  for  the  moment  bacillus  coli)  may  not  after  all  be 
so  imms^terial  as  some  are  inclined  to  make  out  ;  remembering 
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AF>.B>K«.«,  the  peritoneal  cavity  containing,  in  large  amount,  a  grey  viecid 
On  Baoterio-  puTulent  fluid,  with  many  flocculi.  In  this  fluid,  when  examined 
oTIood  stuS*'  ^^^^®r  *^®  microscope,  there  were  present  leucocytes,  and  a  few  red 
by  Dr.  Klein,  '  blood  discs  ;  but  the  main  portion  of  it  was  composed  of  smaller 
F.R.S.  Qj,    larger    masses    of    short  streptococci,  a  few   only   of   these 

occurring  separately.  These  masses,  in  stained-film  specimens, 
could  be  distinctly  seen  to  be  made  up  of  convolutions  of 
streptococci.  The  chains  were  generally  curved  and  twisted  and 
not  of  great  length.  These  micro-organisms  stain  readily  and 
well  in  Gram.  Cultures  were  made  on  agar  and  gelatine  with  the 
exudation,  after  previous  dilution  with  sterile  salt  solution.  The 
cultures  yielded  pure  growths  of  one  and  the  same  species  of 
streptococcus. 

The  subcutaneously-injected  guinea-pig  (No.  1)  showed,  after 
48  hours,  a  firm  tumour  in  the  subcutaneous  tissue  of  the  groin. 
After  four  days  the  tumour  had  considerably  increased  in  size, 
but  was  still  firm  ;  and  the  animal  remained  in  this  condition 
till  it  was  killed — July  12th.  On  post-mortem  examination  the 
inguinal  glands  at  the  seat  of  the  injection  were  found  much 
inflamed  ;  their  interior  was  purulent.  Film  specimens  made  of 
the  pus  showed  abundance  of  masses  of  the  same  streptococci  an 
were  yielded  by  the  exudation  of  guinea-pig  No.  2. 

A  considerable  number  of  experiments  were  made  with  the 
cultures  derived  from  the  peritoneal  exudation  of  guinea-pig 
No.  1.  Small  doses  (a  few  drops)  of  emulsion  of  the  condensation 
fluid  of  such  agar  or  broth  cultures  were  injected  subcutaneously 
into  the  groin  of  guinea-pigs.  As  a  result,  in  all  instances  a  sub- 
cutaneous tumour,  followed  by  a  purulent  abscess,  was  formed, 
involving  the  swollen  inguinal  glands  of  the  injected  side.  Such 
enlargement  of  the  glands  was  distinct  after  48  hours ;  grew  more 
pronounced  by  the  end  of  the  week  ;  and  by  the  end  of  the  second 
week  could  be  recognised  as  a  fluctuating  abscess  which,  whether 
it  opened  spontaneously  or  was  incised,  led  to  a  sore  which  soon 
healed  up  completely.  The  contents  of  the  abscess  consisted  of 
thick,  creamy  pus,  which,  in  microscopic  specimens,  exhibited  pus 
cells  and  numerous  large  and  small  masses  composed  of  short 
streptococcus  chains  matted  together.  These  were  by  sub-culture 
shown  to  be  of  the  same  kind  as  those  used  for  experiment. 

Cultural  characters  of  the  microbe  : — The  microbe  grows  well 
at  37°  C. ;  it  grows  also  at  20°  C,  though,  of  course,  slower.  Its 
colonies  on  the  surface  of  gelatine  are  characteristic  : 
After  a  few  days  incubation,  the  colonies  appear  as  grey,  translu- 
cent round  discs,  which  under  a  glass  exhibit  a  dark,  granular 
centre,  and  a  filmy  rounded  peripheral  part.  Densely-placed  fine 
radial  striae  extend  from  the  central  granule  to,  and  here  and  there 
beyond,  the  periphery,  so  that  the  outline  of  the  colony  is  slightly 
crenate,  or  toothed.  The  colonies  during  the  next  few  days  con- 
tinue to  grow  in  breadth,  but  they  retain  their  striated  character. 
Since  this  fine  radial  striation  distinguishes  this  particular  microbe 
from  other  known  streptococci,  I  propose  to  name  it  ^trepiococcxis 
radiatus  pyogenes^  there  being  already  known  a  streptococcus 
(liquefaciens)  radiatus  of  fliigge.  This  latter  microbe,  besides 
liquefying  gelatine,  has  no  pathogenic  action  on  rodents,  whereas 
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App.B,No.2.  showed,  besides  pus  cells,  large  numbers  of  large  and  small  masses 
On  BfAotoHo-  of  bacilli,  which  in  size,  aspect  and  shape  (some  pointed  at  one 
S^^^iSS^.  ^^^^  many  club-shaped)  as  also  in  the  segregation  of  their  proto- 
j^Dr/.Ki6iii,  *  plasm  —  (by  which  they  appeared  granular)  —  resembled,  in  a 

striking  degree,  diphtheria  bacilli.  The  only  difference  ascertain- 
able was  that  the  bacilli  in  question  did  not  stain  readily  in  the 
ordinary  dyes,  whereas  the  diphtheria  and  diphtheroid  bacilli  are 
known  to  do  so.    These  bacilli  stained  best  by  Oram's  method. 

A  few  drops  of  this  purulent  exudation  were  (June  13th) 
injected  subcutaneously  into  the  groin  of  a  guinea-pig  (a).  Next 
day  the  animal  was  found  quiet  and  off  its  feed,  and  there  was 
present  a  gelatinous  tumour  extending  from  the  groin  over  one 
side  of  the  abdomen.  On  June  16th  this  swelling  had  increased, 
was  painful  to  the  touch,  and  the  animal  remained  off  its  feed  and 
quiet.  On  June  19th  the  tumour  was  still  big,  but  the  animal  fed 
a  little  and  was  more  lively.  On  June  31st  the  tumour  was 
distinctly  fluctuating,  the  animal  having  become  fsArij  lively  and 
feeding  well.  This  guinea-pig  was  now  killed.  On  post-mortem 
examination  there  was  found  in  the  groin  a  huge  abscess  the 
wall  of  which  was  adherent  to  the  skin.  On  cutting  into  it  a 
quantity  of  thick  greenish  pus  was  voided,  which  pus  contained 
large  numbers  of  whitish  granules  like  curds.  In  film  specimens 
there  were,  besides  pus  cells,  dense  masses  of  the  above  diph- 
theroid bacilli  ;  the  above  named  granules  proved  indeed  compact 
masses  of  the  bacilli.  Only  Oram-stained  specimens  showed  these 
points  well  and  clearly,  ordinary  stain  was  less  useful.  All  the 
viscera  were  normal. 

A  few  drops  of  pus  from  this  inguinal  abscess,  previously 
diluted,  were  now  injected,  on  June  21st,  subcutaneously  into  two 
guinea-pigs  (b)  and  (c),  and  into  a  third  (d)  intraperitoneal ly. 
Guinea-pigs  (b)  and  (c),  which  were  killed  on  July  18th,  yielded 
quite  ne<i:ative  results;  the  intraperitoneal  animal  (d)  however, 
which  was  killed  on  July  12th,  presented  on  post-mortem  examina- 
tion the  following  appearances.  Next  to  its  left  kidney  and  joined 
to  the  capsule  was  an  abscess  of  the  size  of  a  big  filbert.  This, 
when  cut  into,  voided  thick  creamy  pus,  looking  like  clotted 
cream  with  numerous  white  granules.  Film  specimens  stained 
by  Gram's  method  yielded  masses  of  the  diphtheroid  bacilli 
mentioned  above.  This  series  was  continued  by  several  further 
transmissicms,  both  subcutaneously  and  intraperitoneally,  and 
always  with  the  same  i)ositive  result,  viz.,  production  of  local 
abscess  full  of  the  diphtheroid  bacilli,  many  grouped  in  coherent 
masses. 

Returning  now  to  the  guinea-pig  subcutaneously  injecteil  with 
the  original  udder  secretion  on  June  12th,  and  which  (like  its 
companion  the  intraperitoneally  injected  animal)  died  within  24 
hours,  this  animal  on  post-mortem  examination  showed  the  follow- 
ing conditions.  The  inguinal  glands  of  the  injected  side  were 
swollen  and  deeply  congested, and  the  subcutaneous  tissue  around 
them  was  much  infiltrated  by  sticky  thick  purulent  matter.  Film 
specimens  showed  the  diphtheroid  bacilli  in  great  abundance. 
The  omentum  appeared  much  congested  and  on  it  were  lumps  of 
solid  lymph.  Film  R])ocimens  of  this  lymph,  stained  by  Gram's 
method,  showed  an  abundance  of  the  same  diphtheroid  bacilli. 


App.  B,No.2  Prom  the  above  observations  it  follows  then  that  the  milk 
ODBt^rio-  obtained  from  cows  in  which  one  or  the  other  portion  of  the 
oTIood^SiSf*'  ^^^^^  ^®  affected  might  contain  either  of  the  two  microbes— 
by  Dr.  Klein,  *  streptococcus  radiatus  or  bacterium  diphtheroides ;  and  that 
^^^  since  these  micro-organisms  are  capable  of  causing  a  specifie 

pyogenic  process,  such  milk  may  itself  become   the  cause  of 

pyogenic  process  also  in  the  human  subject. 

Butter. 

The  next  food  stuff  submitted  to  analysis  in  respect  of  the 

f)resence  or  absence  of  tubercle  bacilli,  bacillus  pseudotuberca* 
osis,  or  other  microbe  capable  of  pathogenic  action,  was  butter^, 
samples  of  which  were  bought  in  various  retail  shops. 

The  samples  were  of  the  following  description  : — 

(1)  Best  Normandy  butter  ; 

(2)  Best  Brittany  butter  ; 

(3)  Irish  butter ; 

(4)  Australian  butter  ; 

(5)  French  butter ; 

(6)  Dorset  butter. 

Of  each  of  these,  two  samples  were  analysed. 

With  this  object  a  quarter  of  a  pound  of  the  butter  in  each  case 
placed  in  a  sterile  fla^  along  with  120-150  cc.  of  sterile  salt  solutioi 
This  mixture  was  then  placed  in  a  water  bath  kept  at  a  tempei 
ture  of  about  30-35°  C.  By  constantly  shaking  the  tiuid  the 
soon  melted,  and  the  contents  of  the  flask  formed  a  milk-lilc — z® 
emulsion.  This  was  then  poured  into  a  sterile  large  comcs^^ 
"  urine  glass,*'  which  was  placed  in  the  ice  chest  till  next  mominSJB^-S' 
By  this  means  the  whole  of  the  particulate  matter  of  the  buttc-^  *^^ 
had  settled,  as  a  smaller  and  larger  amount  of  a  powdery  precipitat**  ^^^ 
in  the  lower  or  pointed  part  of  the  glass  ;  above  it  was  a  slightl^K^-V 
turbid  fluid,  and  on  the  top  the  solidified  remains  of  the  buttes^^f 
After  removing  the  superficial  solidified  fat  by  means  of  a  sterilT  -^^ 
spatula,  and  then  carefully  decanting  the  turbid  fluid,  tbr^^^ 
sediment  could  be  easily  collected  and  used  for  injection 
guinea-pigs. 

[As  with  milk,  I  have  satisfied   myself  that  by  this  simp! 
method  of  sedimentation  **  in  the  cold  "  practically 
particulate  foreign   matter  can  be  obtained  from  tl 
butter  ;    for  by  melting   and   shaking  the   butter 
sterile  salt  solution  there  is  thoroughly  washed  out 
it  all  particulate  foreigu  matter,  and  by  further  keepii 
the  mixture  in  the  ice  chest  the  particulate  matter  hi 
time  and  opportunity  to  collect  at  the  bottom  of  tl 
fluid.] 

This  sediment,  which  in  each  instance  contained  practically  a^^^^ 

paiticulate  foreign  matter  of  the  sample,  was  injected  half  of^ ^^ 

subcutaneonslv  into  one  cruinea-pi^,  the  other  half  intraperitoneal^ —     Jt 
into    another  guinea-pig.     As  a  result,  with  the  twelve  sampl 
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of  butter  (J  pound  of  each)  twelve  guinea-pigs  were  injected  sub-    app.  b.  No.  2. 
cntaDeooflly  and  other  twelve  intraperitoneally.    The  outcome  of  qd  Boot^o- 
these experiments  was  as  follows  : —  STJ'loodStoiSf^ 

1.  Experiment. — Sample  1,    Normandy    butter ;    guinea-pig  v\a.' 
No.  1  injected  intraperitoneally,  guinea-pig  No.  2  sub- 
cutaneously. 

Sample  2,  Normandy  butter;  guinea-pig  No.  3  injected 
intraperitoneally,  guinea-pig  No.  4  subcutaneously. 

The  animals  No.  1  and  No.  2  were  killed  27  days  after  injection. 
On  post-mortem  examination  No.  1  had  a  small  closed  abscess  in 
the  omentum  ;  all  the  other  viscera  were  normal.  The  pus  of  the 
omentam  showed  no  tubercle  bacilli  or  other  acid-fast  li^u^illi,  nor 
mj  pseudotubercle  bacilli ;  but  it  contained  numbers  of  staphy lo- 
wed which  on  culture  proved  to  be  staphylococcus  pyogenes 
ttrens. 

Guinea-pig  No.  2  had  a  closed  abscess  in  the  abdominal  wall  of 
^  ingninal  r^on,  the  pus  of  which  abscess  contained  no  tubercle 
^i,  DO  other  acid-fast  bacilli,  and  no  pseudotubercle  bacilli ; 
*  contained,  however,  staphylococcus  aureus,  just  like  the  pus  of 
ve  first  animal.    All  the  viscera  appeared  normal. 

.  The  two  animals  No.  3  and  No.  4  were  killed  28  days  after 
ejection.  There  was  nowhere  any  lesion  to  be  found,  and  the 
^'^wa  were  normal  in  both  animals. 

i  Experiment. — Sample  1,  Brittany  butter ;  guinea-pig  No.  5 
injected  intraperitoneally,  guinea-pig  No.  6  subcu- 
taneously. 

Sample    2,   Brittany  butter ;    guinea-pig  No.   7   injected 
intraperitoneally,  guinea-pig  No.  8  subcutaneously. 

.  -^  four  guinea-pigs  (in  the  two  sets)  were  killed;  the  two 
^^^ritoneally  injected  animals  after  :  0  days,  the  two  snbeu- 
^JBondy  inoculated  animals  after  50  days.  The  result  was  wholly 
^Wi?e ;  there  was  no  lesion  found,  either  locally  or  viscerally. 

3.  Experiment. — Sample  1,  Irish  butter ;  guinea-pig  No.  9 
injected  intraperitoneally,  No.  10  subcutaneously. 

Sample    2,   Irish  butter;    guinea-pig  No.  11  injected  in- 
traperitoneally. No.  12  subcutaneously. 

Guinea-pig  No.  10  was  found  dead  after  20  days,  but  there  was 
^^  lesion  anywhere  to  be  discovered  in  it,  and  the  cause  of  death 
^^M  not  be  detected.    Guinea-pig  No.  9  was  killed  after  30  days  ; 

^  *«aon  anywhere  ;  viscera  normal. 

^2^ea-pig  No.  11  was  killed  after  30  days  ;  no  lesion  anywhere ; 
^^  normal. 

J^uinea-pig  No.  12  was  killed  after  38  days ;   no  local  lesion ; 
^era  norma). 

^.  Experiment. — Sample    1,    Australian    butter ;    guinea-pig 
No.  13  injected  intraperitoneally.  No.  14  subcutaneously. 

^ple  2,  Australian  butter ;  guinea-pig  No.  15  miecl^A 
\xiin,peritonedJJy,  No.  16  subcutaneously. 


Tlie  two  intraperitoiLeaUy  injected  guioea-idgs  wen  UUed  i 
30  days ;  the  two  sabcataneoo^y  inocolsted  animalB  after  38  <9 
!  The  tMolt  in  each  infltanoe  waa  wholly  DegBtive. 


was  produced  in  21  animals;  one  died  from  an  anknown 
diecoTerable  cause ;  and  two  animals,  injected  from  the  ■ 
sample  of  batter,  showed  a  local  abec«8B  dae  to  etaphylocoi 
aureus. 

These  reeolte,  therefore,  contrast  very  fevonrably  with  thos 
other  obeerrera.  For  inrtance  Rabinovitacb,  found  in  28*7  per  < 
of  hotter  samples  in  Germany  and  in  Philadelphia  Uie  i 
tuX  pathogenic  bacilli  referred  to  on  a  previoofl  page.  0 
Continental  obcerrers,  too,  like  Bmsaferro,  Roth,  Schachard, 
Qrftning,  fonnd  Tiralent  taberde  bacilli  in  samplea  of  bn 
Tarying  id  amonnt  between  10  and  47  per  cent. 


From  three  different  stores  samples  of  ma^arioe  were  proc' 


These  samples,  which  differed  in  price,  may  be  c 
luediam,  and  cheap.  Of  each  kind,  on  two  separate  oocai 
pnr«ha»ea  wer«>  make  ;  so  that  altogether  aix  samples  of  niaig 
wer»  examined.  In  each  experiment  a  quarts  at  a  poosd  o 
materia)  was  Irealett  exactly  in  the  same  way  aa  was  adopted 
th»  hotter  nuapless  via.,  the  sediment  of  the  washing  in  i 
latMV)  ee.  of  sterile  sail  swlntton  (after  the  mritiiig  of  the  qa 
vi  a  )W>u»d  i>(  thif  materiat)  was  Cf>llecte«l  and  injected,  haU 
ona  faiuea-pig  sttlwntaneoasly,  and  half  into  a  eeeukd  gaine 
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iotraperitoneally.     All  twelve  animalB  were  kept  under  obseryation  app.  b,  no 

for  three  montha,  bat  all  appeared  quite  well.    They  were  then  qd  Bacterir 

kiUed.    On  post-mortem  examination  they  presented  no  lesion  of  "^^S^gi^- 

any  kind,  either  locally  or  generally.  by  Dr.  kmi 

This,  as  far  as  it  goes,  compares  not  unfavourably  with  the 
reflolts  of  other  observers.     Morgenroth  (Hygienische  Rundschau, 
Xoyember,   1899)    found   tubercle   in   nine    out  of  20  samples 
of   Berlin    margarine ;    Annett    (Thompson  -Yates    I^aboratory, 
Vol.  XL,  p.  34)  found  tubercle  in  one  out  of  15  Berlin  samples, 
and   in    one   out   of    13   Liverpool   samples.     I   have  said   my 
results    compare   not    un&vourably    because,  aIthou<^h    in    my 
experiments  fewer  samples  of  the  material  were  analysed^  con- 
siderably  more    was   injected   into   each   animal.      Annett,   for 
instance,  injected  5  cc.  of  the  melted  material,  whereas  in  these 
experiments  there  was  injected  the  washing  of  one-eighth  of  a 
pound  per  animal.    Further,  the  fact  that  not  a  single  one  of  the 
12  animals  experimented  with  died,  whereas  in  Annettes  csho  21 
out  of  36  Berlin  samples  caused  death  of  the  injected  guinea-pigs 
within  10  days,  shows  that  the  material  here  worked  with  was 
more  free  of  obnoxious  admixture  than  the  Berlin  material. 


Tinned  Food  Stuffs. 

All  the  samples  coming  under  this  head  were  examined 
for  the  presence  of  bacillus  coli,  of  coli-like  microbes,  of 
pathogenic  anaerobes,  and  of  pathogenic  cocci.  With  this 
object  a  fair  amount  of  the  materials  (not  less  than  a 
platinum  loopful)  was  used  for  making  phenol  gelatine  surface 
plates,  phenol  broth  cultures,  and  anaerobic  milk  cultures.  The 
first  medium  servwi  for  the  isolation  of  bacillus  coli,  of  coli-like 
organisms,  and  of  other  microbes  capable  of  growing  on  phenol 
gelatine  ;  the  second  had  the  advantage  that  from  it  further  sub- 
cultures in  plates  could  be  established ;  and  the  third,  viz., 
anaerobic  milk  cultures,  were  made  in  order  to  detect  the  presence 
of  anaerobic  bacilli,  whether  pathogenic  or  non  pathogenic. 


Condensed  Milk, 

Of  this  material  eight  samples  were  examined.  Four  of  these 
were  bought  as  of  "superior,"  the  other  four  as  of  "inferior" 
brand.    The  result  of  the  examinations  was  as  follows  : — 

All  samples  proved  non-sterile  ;  they  contained  a  considerable 
number  of  microbes  which  proved  to  be  cocci.  All  the  "  inferior  " 
brands  contained  these  more  numerously  than  the  "  superior  " 
brands,  inasmuch  as  the  plates  made  with  a  i)latinum  loopful  of 
the  materials  from  the  inferior  brands  yielded  inumerable  colonies, 
whereas  those  made  with  a  similar  amount  of  the  superior  brands, 
though  showing  abundant  growth,  yielded  colonies  that  could 
with  care  and  patience  be  counted. 

The  superior  brands  yielded  non-liquefying  white  staphylococci ; 
the  inferior  brands  yielded  liquefying  staphylococci,  some  white 
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An.  B,  Ka  8.    others  yellow.    These  last  looked  in  culture  like  ordinary  staphylo- 

Ob  Bftcterio-     COCCUS  aureus,  whereas  the  first  looked  like  staphylococcus  albus. 

SS^^oo^^^  A  large  number  of  subcutaneous  injections  of  guinea-pigs  were 

byDr.Kieim  *  made  with  pure  cultures  of  all  the  cocci  isolated,  viz.,  with  the 

PAS,  non-liquefying  white  staphylococci  of  the  superior  brands,  as  also 

with  the  liquefying  white  and  yellow  staphylococci  of  the  inferior 

brands.    But  all  these  experiments  proved  negative.    The  animals, 

it  is  true,  showed  slight  swelling  at  the  seat  of  inoculation  within 

24  hours;  but  this  had  disappeared  after  48  hours.  This  first  swelling 

was  no  doubt  due  to  the  large  amount  of  material  injected  ;  in  each 

case  the  emulsion  of  the  whole  growth  on  the  sur&ce  of  an  agar 

tube.    At  no  time  was  there  observed  any  change  in  the  condition 

of  the  animals.    They  were  killed  at  periods  varying  from  one 

to  four  weeks  after  injection.    On  post-mortem  examination  no 

lesion  of  any  kind  could  be  found  either  locally  or  generally. 

Except  as  regards  cocci  the  condensed  milk  samples  were  free 
of  microbes ;  the  materials  yielded  no  bacillus  coli  or  coli-like 
'organisms,  and  contained  no  spores  of  anaerobes,  pathogenic  or 
tion-pathogenic 

Tinned  Salman. 

Four  samples  of  tinned  salmon  were  analysed ;  two  of 
"superior"  brand,  two  of  "inferior"  brand. 

The  result  was  that  no  sample  contained  bacillus  coli  or  any 
coli-like  microbe,  and  that  no  sample  contained  spores  of  any 
anaerobe,  either  pathogenic  or  otherwise.  But  a  plate  made  by 
rubbing  a  considerable  amount  of  the  material  over  the  surface  of 
?plenol  gelatine,  yielded  in  the  case  of  one  sample  (superior  brand) 
two  colonies  of  a  non-liquefying  and  two  colonies  of  a  liquefying 
white  coccus.  Neither  of  these,  however,  possessed  pathogenic 
action. 

Tinned  {potted)  Ham, 

Four  samples  were  analysed  ;  two  of  "  superior,"  and  two  of 
•*  inferior "  brand.  Phenol  agar  plates,  made  by  rubbing  over 
the  surface  of  the  agar  set  in  a  plate  dish  a  particle  of  the  ham 
of  about  the  size  of  a  pea,  yielded  large  numbers  of  colonies ; 
so  that  the  materials  were  anything  but  sterile.  Amongst  these 
colonies  the  predominating  microbe  was  a  small  bacillus,  which 
on  culture  proved  without  any  pathogenic  action  on  rodents, 
though  injected  into  them  in  large  doses  subcutaneously  and 
intraperitoneally.  Another  microbe  isolated  was  a  large  coccus, 
hot  unlike  a  sarcina ;  but  inoculation  of  guinea-pigs  with  the 
culture  of  this  proved  without  any  effect.  None  of  the  samples 
of  the  ham  contained  either  bacillus  coli  or  any  coli-like  microbe  ; 
nor  did  they  contain  any  spores  of  anaerobic  bacilli. 

Other  Preserved  Food  Stuffs. 

The  next  series  of  analyses  refer  to  articles  of  food  which, 
although  not  tinned,  may  yet  be  considered  as  coming  under  the 
term  "  preserved,"  since  they  are  kept  in  shops  for  indefinite  time 
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in  a  prepared  or  cooked  state*  ready  for  immediate  consumption.  Avr.  s^a  i. 

These  were  (a)  pies,  (h)  Oerman  saosagey  (c)  black  padding.  onBaotorio- 

Analvsis  of  tliese  articles  was  carried  oat  in  exactly  ihe  same  Jlf^j^lJ^gS;^^. 

manner  as  with  tinned  articles,  viz.,  search  was  maide  for  the  b;7  i>r.  Klein, 

presence  of  bacillos  coli,  of  other  coli-like  microbe,  for  spores  of  *^^ 
anaerobes,  and  for  other  pathogenic  cocci  or  bacilli.    The  result 
was  as  follows  : — 

Pies. 


From  an  ordinary  ham  and  beef  shop,  on  different  occasions, 
two  id.  pies  and  two  2d.  pies  were  bought  and  analysed.  None 
eontained  bacillus  coli  or  other  coli-like  microbes ;  and  none  con- 
tained the  spores  of  any  pathogenic  anaerobe.  But  all  contained 
the  spores  of  anaerobic  non-pathogenic  bacillus  butyricus.  Also 
all  contained  the  spores  of  bacillus  mesentericus  vnlgatus,  and 
'  staphylococcus  albus  of  at  least  two  different  kinds,  both  of  them 
non-liquefying  and  non-pathogenic. 

In  addition  to  these  microbes,  there  was  isolated  from  one  of 

I  the  2d,  pies  a  bacillDs  which,  in  morphological  respects,  resembled 

[  the  xerosis  or  pseudodiphtheria  baciUus,  though  it  differed  there- 

[  from  in  growing  conspicuously  slower  on  agar  at  37^  C.  and 

on  gelatine  at  20°  C.    It  grows  well  on  serum  solidified  with 

slanting  sur&ce.    Its  culture  proved  without  any   effect  on  the 

goinea-pig,  even  when  inoculated  in  large  doses. 


German  saumge. 

Three  samples  of  this  article  were  bought  on  three  different 
oocasions  at  the  same  retail  shop  ;  assurance  being  given  that  they 
bad  not  been  derived  from  the  same  sausage  makers.  None  of  these 
samples  contained  bacillus  coli  or  coli-like  microbes.  None  of  them 
contained  the  spores  of  virulent  bacillus  enteritidis.  But  all  con- 
tuned  the  spores  of  the  non-pathogenic  anaerobic  bacillus  butyricus 
sIBotkin. 

A  large  number  of  colonies  came  up  in  the  aerobic  phenol  agar 
pbtes,  most  of  them  being  sporing,  motile  bacilli,  belonging  at 
HBst  to  five  different  species.  Amongst  these  colonies  there  were, 
kowever,  a  few  which  in  aspect  and  mode  of  growth  resembled 
those  of  the  typhoid  bacillus  to  a  very  marked  degree.  Examined 
inder  the  microscope  in  the  hanging  drop,  from  a  recent  sub- 
cnltnre  in  sterile  bouillon,  they  were  seen  to  be  composed  of 
cylindrical  and  filamentous  bacilli  which,  in  respect  of  size,  shape, 
Md  very  active  motility— serpentine  motion  of  the  filamentouB 
hscilli— strikingly  resembled  typhoid  bacilli,  taken  from  a  recent 
nbcolture  and  examined  under  the  same  conditions. 

Sabcultures  were  made  of  these  colonies  on  gelatine,  on  agar,  in 
hroth,  in  milk,  and  in  litmus  milk  :  And  it  was  found  (a)  that 
fteae  microbes  do  not  curdle  milk,  but  form  acid  ;  (b)  that  they 
io  not  form  indol  in  broth,  and  do  not  produce  gas  in  gelatine  or  in 
llncose  gelatine.  So  that  in  respect  not  only  of  morphological 
charactere  but  also  of  behaviour  in  milk,  in  litmus  milk,  in  broth 
c«lture,and  in  gelatine  shake  culture,  the  resemblance  of  this  baci\iui& 
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^imedaj^i.  b  distinct  vellowUh  tint.      The  mioroJif  il.je*  not  grrow  in  thr  depth     app.  B.  No. 

uf the^iilid nitMii t.     I^ur instmccr.  iu  .-i.»li-j;luc<H«;  g-rlatine. or  in  ?tab-frluco9^ ^fr^i^T, 

there  is  harilj  any  growth  along*  rhe  track  of  the  neeille.  wht-nns  on  the  surface 

of  the  media m  (>>..  the  upper  end  of  the  :^tab)  there  if  a  oopioa»  thick  larer  of 

growth.    The  microbe  is  therefore  a  manifest  aerobe.     In  no  medium  doo  it 

form  pLS.  and  it  does  not  ferment  glucose  either  in  .solid  or  fluid  media.      In 

broth  and  in  glucose  broth  the  microbe  shows  growth  more  feebly  :  formiukf. 

after  ?ome  day?  at  37^  C.  in  ordinary  broth  copiou;*.  in  glucose  broth  a  «mall 

imonnt  of  a  whiti8h-;rrey  powdery  precipitate,  while  the  liquid  remain.^  fairly 

elttr.    In  glucose  broth  there  is  mdication  of  pellicle.     In  milk  the  growth  is 

eopioui,  though  the  milk  remains  fluid  and   unchanged.      The  aspect  of  the 

ttlonies  are  shown  in  Figs.  1,  2,  and  3,  Plate  I.   They  are  round,  somewhat  raised 

in  the  centre,  whitish  in  reflected,  brown  and  granular  in  transmitted,  light.    On 

potito  the  growth    is   a   sticky,  moist,  yellow    brown,  and   ha^  a    tendency 

npidly  to  spread  over  the  surface.    Examined  under  the  micr(.t$oope  the  growth 

from  all  media  consists  of  pure  spherical  veast  cells,  numerous  indiriduals  being 

met  with  in  the  process  of  gemmation,    "the  capsule  is  well  marked.    There  are 

It  no  time  any  of  the  cylindrical  or  hypha?-like  forms  which  frequently  occur  in 

the  affected  tissues  of  the  infected  animal.    The  microbe  is  pathogenic  to  guinea- 

pigi.  rabbits,  and  mice,  as  is  shown  by  the  following  experiments  : — 

LrpertMeitt  1. — With  a  few  drops  of  an  emulsion  of  the  tissue  of  the  inguinal 
toffloar  of  the  guinea-pig  (Xo.  1).  from  which  the  blastomyoetes  were  firtit 
obtained,  grninea-pig  No.  2  was,  on  l.'fth  March,  snbcutaneously  injecte<l  in  the 
poin.  A  week  later.  March  22nd,  a  distinct  nodule  could  be  felt  at  the  seat  of  . 
ioioealation.  In  other  two  days,  Bfarch  24th,  a  further  nodule  could  Vie  felt 
next  to  the  first.  Ry  March  3<.ith  the  above  nodulen  hail  become  considerably 
nlarged.  On  April  5th  examination  revealed  one  big  soft  tumour  in  the  groin, 
with  another  next  to  it,  and  exten^ng  well  into  the  sacral  region.  Both  tumours 
were  fluctuating.  An  incision  was  nude  into  one  tumour,  under  a<ieptic  precau- 
tioie,  with  the  result  of  obtainlnfr  a  large  quantity  of  grumous,  grey,  gelatinous, 
Kmi-flnid  matter  streaked  with  blood.  It  was  at  the  same  time  asicertained  that 
the  two  tumours — front  and  back — really  communicated  by  a  narrow  neck.  The 
tamoors,  by  squeezing,  were  completely  emptied,  and  the  wound  dressed  anti- 
Kpcically.  The  above  grumous  matter  consisted  of  leucocytes  and  continuous 
hrge  masses  of  yeast  cel&,  exactly  similar  to  those  desfcribed  above  ;  the  hyphof- 
like  crlindrical  forms  were  here  fairly  numerous,  az*  also  pear-shaped  and  oval 
Urjre  forms  of  yeast  cells.  Cultivations  were  made  of  the  grumous  matter  on 
diff-erent  media,  using,  of  course,  traces  only  for  inoculation,  and  it  was  found 
that  all  the  cultivations  yielded  pure  growths  of  the  bla^tomycetes. 

Thtf  guinea-pig  (Xo.  2)  completely  recovered  ;  the  wound  healed  up  rapidly, 
*oA  in  about  three  weeks  (April  28)  after  there  was  no  trace  left.  Thi-t  name 
animal  was,  on  May  1st,  re- inoculated,  this  time  with  a  good  do^  of  active 
cnlmre  into  the  peritoneum.  As  will  be  presently  shown,  intraperitoneal 
iajecrion  of  culture  tends,  ordinarily  without  fail,  to  a  fatal  is?ue.  But  this 
giiinea-pig  (No.  2)  appeared  none  the  worse  for  the  pecond  (intraperitoneal) 
Uijection :  until  September  oth  it  remainetl  perfectly  well.  It  appears,  therefore, 
that  the  first  local  dli*ease  had  furnished  the  animal  with  immunity  against  a 
fatal  injection. 

With  the  grumous  material  of  the  inguinal  tumour  of  guinea-pig  No.  1 
pUDta  pig  No.  3  was  injected,  intraperitoneally,  on  April  .'ith.  This  animal 
i^med  to  be  getting  thinner  towards  the  end  of  April,  and  it  died  on  May  1 1th, 
*-^H  five  weeks  after  injection.  On  post-mortem  examination  the  following 
oc^dition  was  found : — The  omentum  contained  several  whitish -grey  nodules ; 
th«  (^ritoneum  around  the  testis  was  greatly  congested,  in  the  epididymis  and 
vound  it  were  sieveral  whitish  streaks  and  nodules :  the  liver  and  spleen  seemed 
formal :  the  upper  lobes  of  both  lungs  were  deeply  congested,  and  looked  almost 
i^iatized.  Microscopic  examination  and  cultures  of  the  nodules  of  the  omentum, 
c*  oonge;<tc'd  apper  lobe  of  the  lung,  and  of  nodule;*  around  the  te»ti<4.  showed 
oopiouH  presence  of  the  blastomyoetes.  The  blood  of  the  heart,  however,  yielded 
in  cultivation  no  colonies. 

J^perimeni  2. — Inoculution  of  guinea-pigs  with  culture  of  the  blastomyoetes 
oa  March  22nd. 

(«»)  One  guinea-pig  (No.  4)  was  inoculated  subcutaneously  from  a  recent 
culture  on  ordinary  agar. 

^«  gainea-pig  (No.  5)  was  inoculated  intraperitoneally   with  the  same 
culture. 
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are  more  susoeptible  than  other  animals,  and  more  liable  to  develop  tnb-aeave  t 
ohronic  inflammatory  ohangee,  with  oopions  mnltiplioationof  the  yeast  oella  in  th 
nodnles  thus  formed. 

Bibliography, — It  has  been  known  for  a  oonsiderable  time  that  HMxdiaromy 
albicans,  or  oidiam  albicans,  plays  an  important  part  in  the  oansation  of 
(Gravitz,  Klemperer,  Tessier),  and  that  it  is  capable  of  causing  pathological 
when  injected  into  goinea-pigs.    Similarly,  a  number  of  obeeryers  have  found 
or  a  similar  blastomycetes  connected  with  abscess  and  pyogenic  changes  in 
(Arnault,  Grasset,  Busse,  Curtis  and  others).    Pathogenic  blastomycetes  oonn< 
with  cutaneous  disease  in  man  followed  by  a  general  infection  have  been 
by  Gilchrist ;  and  several  observers  describe  in  the  lower  animals 
infection  with  pathogenic  yeast  (Maff ucd  and  Sirleo,  Tokishije,  Foulerton,  Ferm^ 
and  Aruch,  Sajifelice,  and  others).     And,  lastly,  a  number  of  observers  hav< 
described  pathogenic  blastomycetes  in  carcinomatous  tissues  (Sanfelioe,  Bon( 
Plimmer,  and  others). 

Foulerton  (Journal  of  Pathology  and  Bacteriology,  volume  6,  No.  1,  page  37 
has  given  a  valuable  account  of  the  whole  bibliography  of  the  subject ;  not  onl; 
of  those  cases  of  man  and  the  lower  animals  in  w^ch  blastomycetes  has  been  foam 
associated  with  one  or  the  other  pathogenic  process,  but  account  also  of  the  worl 
of  Babinovitech,  who  made  an  extensive  series  of  experiments  on  rodents 
determine  whether  or  no  any  of  some  50  species  of  known  yeasts  derived 
various  sources  cause  pathogenic  action.   And,  further,  Dr.  Foulerton  desoribeB 
own  experiments  on  some  of  the  commoner  yeasts  (e^^  S.  cerevisia^,  paetorian 
ellipsoideus,  albus,  ko.")  by  inoculation  of  them  into  rodents. 
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The  only  pathogenic  blastomycetes  which,  in  connexion  with  the  facta 
have  reooided,  requires  a  few  words  of  comment  is  the  saodharomyoee  tumefarti^ 
albus  of  Foulerton.    This  was  isolated  by  him  from  two  oases  of  pharyngitis  i 
carefully  studied,  both  as  to  its  cultural  characters  as  also  as  to  tne  effect  of 
injection  into  rodents.    The  saocharomyces  in  question  has  certain  m 
and  cultural  characters  in  common  with  the  blastomycetes  which  I  have 
describing : — 

(1.)  In  the  first  place  both  stain  well  by  Gram's  method ; 

(2.)  On  artificial  media  the  microbe  always  Kppwn  as  yeast,  and  does 
form  ^  mycelial  **  or  cylindrical  hypluB ; 

(3.)  The  aspect  of  the  colonies  and  the  growth  in  general,  on  gelatine, 
agar,  and  in  milk,  is  similar. 

But  the  two  differ  in  the  following  respects : — 

(1.)  The  blastomycetes  from  milk  does  not  ferment  glucose— Foulerton*8  d 


(2.)  The  blastomycetes  from  milk  liquefies  glucose  gelatine ; 

(3.)  The  blastomycetes  from  milk  forms  on  glucose  agar  a  thick  moist  gro 
gradually  assuming  a  yellowish  tint ; 

(4.)  The  blastomycetes  from  milk  grows  quite  differently  on  horse's 
and  on  potato  from  that  of  Foulerton,  the  latter  forming  on 
media  a  dry  looking  white  growth  ; 

(5.)  The  blastomycetes  from  milk,  when  recovered  from  the  tissues  of  experi 
mental  animals,  stains  readily  with  all  aniline  dyes,  whereas  Foulerto: 
found  great  difficulty  in  staining  his  blastomycetes  after  recovering 
from  the  tissues  of  his  experimental  animals  (/.  r.,  p.  5). 

And,  finally,  the  pathogenic  action  on  animals  is  not  the  same  in  the  two 
species.  Foulerton's  saccharomyces  did  not  produce,  on  inoculation,  any  effect 
in  the  majority  of  his  guinea-pigs,  whereas  the  blastomycetes  from  milk  is  highly 
pathogenic  on  this  animal,  though  it  has  to  be  added  that  in  the  constant  patho- 
genic action  on  the  rabbit,  on  which  Foulerton  made  a  considerable  number  of 
experiments  (14),  there  is  also  this  striking  difference,  that  Foulerton*s  inoculated 
rabbite  died  generally  within  a  few  days. 

In  view  of  these  facte,  I  consider  the  saccharomyces  tumefaciens  albus  of 
Foulerton  a  different  species  from  the  micro-organism  from  milk  whioh  I  have 
been  describing. 
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SECTION  I.  "'''^°° 

The   PRBSBNT  STATE  of  this   INQUIRY. 

The  results  recorded  in  two  previoan  reports  may  be  said  to  fall 
under  two  chief  headings  according  as  they  are  the  outcome  of  » 
■|wly  of  the  bacteriology  of  scarlatina  made  in  one  of  two  condi- 
tioM—viz.  (1)  during  the  life-time  of  the  patient,  and  (2)  after 
death  from  the  disease. 

The  first  report  (1898-99)  dealt  with  the  various  types  of 
*«ptococcu8  met  with  in  agar  plate-cultures  made  from  dilutions 
rf  the  secretion  covering  the  tonsil  in  the  former  condition,  and 
ilso  with  the  bacteria  found  in  the  aural  and  nasal  discharges. 
A  pathogenic  type  of  streptococcus,  S.  scarlatina)  (Klein),  was 
wgularly  obtained  from  the  tonsillar  secretion  ;  it  was  found 
to  possess  several  morphological  and  cultural  characters  that 
enabled  it  to  be  differentiated  from  other  known  streptococci,  with 
*>me  of  which  it  was  often  found  to  be  associated.  S.  scarlatina* 
^alflo  obtained  from  the  nasal  discharge  in  two  out  of  12  cas^s 
^'here  such  discharge  was  examined,  but  in  12  aural  discharges  its 
presence  was  not  detected.  In  both  aural  and  nasal  discharges, 
boweTer,  a  virulent  streptococcus  apparently  identical  with  tluit 
example  of  the  medius  type  commonly  known  as  Streptococcus 
pyoffenes  was  obtained  in  a  proportion  of  the  oases. 

In    the   second   report    (1899-1900)    the     results    i>f    furtlit'i- 
investigation  of  the  biological  characters  of  S.  scarlatinie  were  first 
<>f  all  described.       Attention    was   drawn    to   a    morpliologicai 
feature  which  this  organism  was  apt  to  exhibit  in  some  cases  to  a 
'•markable  degree — namely,  irregularity  in  the  size  and  shape  of 
theindivid  uals,  and,  in  particular,  the  occurrence  of  spindle  and 
t)d-Bhiij)ed  individuals  in  cultures  of  which  the  purity  was  beyond 
doubt.    This   pleomorphic   faculty,   alluded    to    throughout    tho 
report  under  the  name  of  "  bacillus-formation,''  appeared  to  be  a 
feature  that,  combined  with  other  characters,  tended  to  completely 
distinguish    S.    scarlatinae    from    all     other    pathogenic    micro- 
organisms hitherto  described,  including  Streptococcus  pyogenes. 
The  extent,  however,  to  which  spindles  and  rod-shaped  individuals 
niigbt  occur  in    pure    cultures  of  Streptococcus  scarlatinae  wan 
found  to  vary.     In   some   cases   such   forms   were   so   plentiful, 
specially  when  the  organism    was  growing  on   solid  media,  as 
to   suggest    the  possibility   of   its   being   mistaken    under    these 
^•ircumstances   for  a   bacillus   such  as  B.  diphtheriae,   if   only  a 
harty  morphological  examination  were  madts  whilst  in  other  cases 
thp  presence  of  spindles  and   rods  was  detert**d  only  after  close 
p^rntinv.     Tn     these    latter    rases,    therefore,    a    eon  fusion     with 
Str«»ptr»rorrn^  ].>yoi^enes  \v;?s  ipoti^  Jik^'ly  t^  '^'"'^ur. 

^H2  7. 


App.  B,  Ng  3.        The   morpholojfical   ami   cultnrdl  characters    of    S.   scarlatin; 
OntheBacteri-  when  isolated  from   the   tonsillar  secretion  in  the  mild  type 
iivSr.hfSr^  Scarlatina  did  not  appear  to  be  quite  fixed  in  every  instance,  hi 
Gordon.     '       were  not  infrequently  found   to  be  susceptible  of  modificatior 

By  passage  through  a  mouse  an  alteration  was  apt  to  take  place 
one  of  two  directions.  Kither  (a)  the  morphological  and  cultu 
individuality  of  the  streptococcus  (especially  the  faculty  — 
bacillus-formation)  might  occasionally  become  accentuated:  -  or 
(b\  more  often  the  morphological  and  cultural  individuality  w  as 
diminished  but  remained  sufficiently  evidenced,  especially  in  ti  iie 
way  of  forming  spindles  and  bacillary  forms,  to  differentiate  t  "he 
modified  type  of  the  organism  recovered  from  a  mouse  fn  >m 
Streptococcus  pyogenes.  Accomi)anying  this  tendency  to  loss  of 
morphological  and  cultural  individuality  there  was  found  a  mark  ed 
increase  of  virulence  in  a  proportion  of  the  few  cases  where  ^^he 
point  was  tested. 


The  question  as  to  how  far  the  latter  modified  form  of  S. 
tiiise  recovered  from  the  tissues  of  a  mouse  was  capable  of  furt^fcner 
modification  had  not  been  at  all  adequately  determined  at  ^^he 
time  of  writing  last  year's  report.  In  one  case,  however,  wh  ^ro 
it  had  been  passed  through  a  guinea-pig  the  faculty  of  bacilft^  US- 
formation  was  now  found  to  have  become  to  some  extent  &  -"mip- 
pressed.  A  near  approach  to  Streptococcus  pyogenes  ^isvM 
consequently  arriveil  at  in  this  particulai*  instance. 

A  streptococcus  obtained  in  pure  culture  from  a  serous  effu^  ^^^ 
that  occurred  during  an  attack  of  scarlatina,  and  kindly  given  ^ 
by  Dr.  Hopwood,  was  found  to  eventually  admit  of  identificatij^*'* 
with  S.  BcarlatinsB,  owing,  among  other  characters,  to  the  for:^^^' 
tion  of  spindles  and  bacillary  forms  in  gelatine  colonies  after  ^® 
organism  had  been  cultivated  on  artificial  media  for  some  tim< 

The  second  stage  of  this  inquiry,  that  is  to  say  the  bacteriol 
of  the  scarlatinal  cadaver,  was  next  entered  upon.  An  invest 
tion  of  the  blood  and  organs  after  death  from  scarlatina  was 
in  a  total  of  10  cases.  Tlie  procedure  consisted  (1)  in  ml 
Hoopical  examination  of  the  blood  and  organs  with  a  viev 
observing  any  microorganisms  in  situ  ;  (2)  in  making  eultc 
generally  aerobic,  but  supplemented  in  the  case  of  the  hea. 
blood  in  several  instances  by  anaerobic  cultures ;  and  (3^;^ID 
several   occasions  a   little   of  the  actual  heart' s-blood   from  ^^ 

scarlatinal  cadaver  Avas  introduced  subcutaneousl y  into  mice.  ^  "^ 

result  of  the  investigation,  however  conducted,  was  that  in  e  ^'^^^ 
case  a  streptococcus  was  obtained,  and  often  in  pure  cul*»^  ^^*'^' 
Anaerobic  conditions  developed  no  micro-organisms  that  wen^s^--^  "^ 
found  in  aerobic  cultures.  The  heart's-blood  of  the  scarla  ^^"^' 
cadaver  was  harmful  tc>  inice  in  nroportion  generally  speak icrrr^y  f<^ 
th(»  amount  of  streptococcus  whicli  it  contained.  If  the  orga^^*''*"^' 
was  numerous  in  the  human  heart's-blood  with  which  the  m  ^^^^ 


had  been  injected,  it  died  in  a  few  days  of  septicaemia,  and  ^^^ 
its  blood  and  organs  the  same  strei)tococcus  was  recovered.         '  ^ 
th<'  other  lund,  if  the  human  heart's-blood  contained  only  a       '''"' 
ptreptococoi,  or  if  no  streptococcus  was  present,  then  the  "*  5^"^J^ 
was  little,  if  at  all,  affected.     Therefore,  in  the  heartVbloo^  ^* 
tho  i)atient  after  doaih  from  scarlatina  no  evidence  was  foun<^ 
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any  harmful  agent  other  than  had  already  come  to  view  by  in<«n8    aff.  b.  Kg  s. 
of  microscopical  examination  conpled  with  the  caltnre  method.       OntheBaneii 

Tp  to  this  point  the  evidence  obtained  by  the  stody  of  the  G^do^.  ^' 

''icarlatinal  cadaver  was  clear  and  striking.     Here,  however,  there 

occurred  a  considerable  difficulty.     In  only  two  of  the  ten  fatal 

cases  could  the  streptococcus  in  question  be  at  once  identified  with 

2^.  scarlatinfle.     In  the  remaining  eight  cases  the  streptococcuB 

^present   in   some   cases  in   large   numbers)  did   not    admit    (»f 

immediate  identificatioji  with  S.  scarlatinie.     Moreover,  not  only 

<lid  the  streptococcus  mqst  frequently  recovered  from  the  scarlatinal 

<adaTer  show  several  points  of  distinction  from  what  I  had  con- 

«idered  typical  S.  scarlatinas  isolated  from  the  tonsillar  secretion 

in  the  mild  type  of  the  disease,  bat  it  also  lacked  several  of  the 

characters  which  distinguish  that  organism  from  S.  pyogenes. 

Accordingly,  for  a  long  time,  the  evidence  did  not  permit  of  a 

definite  decision  being  drawn  as  to  whether  the  streptococcus  most 

fi^{ueutly  obtained  from  the  scarlatinal  cadaver  was  a  mo<iifie«l 

form  of  apparently  typical  Streptococcus  scarlatinse,  or  an  example 

«f  Streptococcus  pyogenes.     lu  favour  of  the  former  hypothesis 

ye  the  fact  that,  in  the  single  case  where  the  mollified  form  of 

^-  scarlatinas  obtained  from  a  mouse  had  been  passed  in  addition 

trough  a  guinea-pig,   the  resultant  organism  had  been   foun«l 

^  coincide  in   morphological  and  cultural  characters  with   the 

^ptococcus    most    frequently    obtained    from    the    scarlatinal 

<^ver.     On  the  other  hand  this  modified  form  obtained  from 

^^6  guinea-pig  bore  an  unquestionable  resemblance  to  Streptococcus 

l^yogenes     except    that     it    showed     rather    more    conspicuous 

Conglomeration    in    broth   culture,   more   "  lace   work "   in    agar 

^ndensation    fluid,    more    bacillary   forms    in    the    la8i-name<l 

^e^lium   and    also    in    agar    colonies,    than     did    examples    of 

^ti^ptococcus  pyogenes  with  which  comparison  had  been  up  to 

^^t  time  made.     But,  while  the  same  points  of  variance   with 

Pyogenes  were  also  shown  by  the  streptococcus  most  frequently 

^btained   from   the  scarlatinal   cadaver,   they   did   not   seem    to 

^   by   themselves    sufficient   to    justify   its  identification    with 

^-  scarlatinas. 

Eventually,  however,  in  three  instances,  the  streptococcus  motit 

^^equently  isolated  from  the  blood  and  organs  of  the  scarlatinal 

^"^daver  developed,  after  continued  culture,  the   faculty  of  pro- 

^tioing  spindles  and  bacillary  forms  in  gelatine  colonies.     In  these 

^Hree   instances    the  organisms   were  thus  identified    with    the 

streptococcus  recovered   from  the  pleural    effusion    referrefi   t«» 

Previously.     Indeed,  they  now  presented  actually  more  points  of 

^listinction  from  Streptococcus  pyogenes  than  did  the   modifie<l 

form  of  scarlatinsB  obtained  from  the  tissues  of  mice  dead  after 

*  Infection  with  the  organism  as  obtained  from  the  tonsillar  secretion 

^*t  a  mild  case  of  scarlatina.     I  had,  as  a  result,  no  hesitation  in 

i<lentifying  these    three    examples    of    the   streptococcus    most 

frequently  obtained  from  the  scarlatinal  cadaver  with  the  type  of 

^streptococcus  got  from  the  scarlatinal  tonsil  in  the  mild  type  of 

^^^^  disease. 

Viewing  broadly  the  results  thus  far  obtained,  it  seemed  that 
^"Q^ch  the  same  modification  in  the  characters  of  Streptococcus 

mi  zi 
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▲PP.  B,  No.  3.  scarlatinsB  had  not  been  demonstrated  in  the  non-ecarlatinal  throat, 
onthi^urtari-  StreptococcuB  pyogenes  in  a  highly  virulent  condition  might  or 
o^o'Scarift.  might  not  be  present,  together  with  scarlatinse,  in  .the  secaretion  on 
Go^onf    ''      the  surface  of  the  tonsil,  in  a  case  that  was  clinically  mild  and 

uncomplicated  scarlatina. 


SECTION  II. 

METHODS  and  SCOPE  of  the  PRESENT  REPORT. 

During  the  past  year  investigation  has  been  coi^tinued .  on 
the  lines  indicated  towards  the  end  of  the  precedii^  section. 
Attention  lias  been  concentrated  on  the  bacteriology  of  the 
secretion  covering  the  tonsil  in  the  mild  and  uncomplicated  type 
of  scarlatina.  It  is  hardly  necessary  to  remark  that  this  is  by  far 
the  commonest  form  of  the  disease  at  the  present  time. 

The  methods    hitherto)    employed    during    the    inquiry,    and 
described  in  previous  reports,  have  been  continued  in  use  except 
in  two  particulars.    The  first  alteration,  which  was  suggested  to 
me  by  Dr.  Houston,  to  whom  my  best  thanks  for  it  are  due, 
consists  in  the  approximate  measurement  of  the  dilution  of  the 
tonsillar  secretion  with  which  the  initial  cultures  are  inoctilated. 
The  measurement  has  been  effected  in  the  following  way.     It  "Was 
found  that  the  platinum  loop  used  for  the  purpose  of  removing  a 
droplet  of  the  tonsillar  secretion  of  the  patient  required  to  be 
three    times    charged    in    order    that    its     contents    might    fill 
Hawkesley's  5  cm.  (^l^j  of  a  cc.)  pipette.     Thus  the  capacity  of  the 
loop  is  a  little  under  ^nW^^  ^^  a  cc.     Accordingly  the  procedure 
adopted    has    been   to    distribute   two   loopfuls  of  the   tonsillar 
secretion  of  the  patient  in  two  cubic  centimetres  of  sterile  salt 
solution.     1  cc.  of  this  dilution  thus  contains    one  loopful,  or  a 
little  under  ^^(>  cc,  of  the  tonsillai'  secretion  ;  and  two  loopfuls  of 
the  dilution  represent  t^^jj  of  ^-J^  cc,  or  tsttVotf  cc  of  the  tonsillar 
secretion.     A  culture  inoculated  with  two  loopfuls  of  the  dilution, 
therefore,  has  been  considered  to  have  been  inoculated  with  a 
dilution  representing  approximately  looVoo^  of  a  cc.  of  the  tonsillar 
secretion  of  the  patient ;  and  all  organisms  therein  developing  must 
have  been  present  in  the  tonsillar  secretion  to  the  extent  of  at 
least  one  hundred  thousand  per  cc.     The  calculation  is,  of  course, 
only  an  approximate  one,  but  the  error  is,  so  far  as  can  be  seen, 
in   the   right   direction,   that   is   to   sa)%  the  amount  of   tonsillar 
secretion  represented  in  the  dilution  is  below  the  figure  taken. 
To  obtain  more  minute  quantities  of  the  tonsillar  secretion  the 
original  dilution  is  further  diluted.     In  examining  the  tonsillar 
secretion  both  in  scarlatina  and  in  other  conditions  by  this  method 
I  have  made  the  dilutions  as  far  as  possible  in  the  same  fashion,  so 
as  to  render  the   results  parallel.     It   may   here   be  added  that 
although  use  of  measured  dilutions  of  the  tonsillar  secretion  has 
been  made  in  at  present  comparatively  few  cases,  it  is  a  procedure 
that  is  to  be  recommended,  both   on  account  of  the  additional 
information  which  it  affords,  especially  with  regard  to  the  relative 
abundance  of  organisms,  but  also  because  of  the  sound  basis  which 
it  offers  for  the  purpose  of  comparative  observations. 
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The  introdnction  of  the  quantitative  method,  however,  is  not  th«r  ^"^  ^J^*  * 
only  change  that  has  heen  effected.      Another  fresh  point    of  oaftbeBanm 
departure   has    been   the  sobstitution   of  solidified   blood-»9nim  rif^ry^iJir* 
(horse's)  for  agar,  as  an  initial  medium  for  the  cultivation  of  mier*:*-  '>=ri:«. 
organisms  from  the  tonsillar  secretion.    One  of  the  chirf  rpae«'iD« 
for  usinpr  serum  instead  of  agar  as  an  initial  meiiinm  wa»  becac^r- 
it  seemed  desirable  to  ascertain  if  the  organisms  dev^li-ip*ing  <«n 
this  coil  were  of  the  same  kind  as  had  previously  been  obsi-rve«i  :•• 
grow    on     ordinary    agar     inoculated     from    the    same    s*iTn?-. 
Accordingly  the  organisms  that  developed  in  the  s^-rum  culinr*'^ 
have  been   investigated  morphologically,  culturally,  and   al-^^i  aj^ 
regards  their  virulence  for  white  mice. 

The  streptococci  obtained  from  the  scarlatinal  tonsiU  '^^*i  mani- 
festing virulence  for  the  mouse,  have  been  further  ohiservei  in 
several  instances  by  noting  the  effect  on  their  characcen:  of  pasc^a^»- 
throagh  a  succession  of  these  animals. 

The  cases  which  have  been  examined  consist  chiefly  of  exampl-- 
of  the  mild  uncomplicated  type  of  scarlatina,  several  of  them  b*ring 
in  an  early  stage  of  the  disease.  A  few  cases  suspected  of  U-in;^ 
scarlatina,  but  in  which  the  clinical  symptoms  did  not  jnstify  :k 
<lefinite  diagnosis  of  that  condition,  have  also  been  examine<l.  Iii 
addition  to  these,  and  for  the  purpose  of  comparison,  a  s^-ri^  of 
diphtheria  throats  have  been  investigated  with  special  refer^ncr  i»> 
the  abundance  and  character  of  the  streptococci  there  j»r»-<»-ii: 
along  with  B.  diphtheriae. 

At  the  time  when  the  aural  discharge  of  scarlatina  wan  examine*  I 
previously,  I  was  not  aware  of  the  remarkable  bacillus-formiiij' 
c»|jacity  of  some  strains  of  S.  scarlatinas:  moreover,  as  a  .-rrriiiii 
Xerosis-like  bacillus  was  not  infrequently  present  in  the  ot«»rrh'i-a 
ciiltores,  it  was  desirable  to  see  if  this  organism  might  not  in  s^tm*- 
instances  be  a  form  of  S.  scarlatinae  that  I  had  overlooker  I.  I  hav-. 
therefore,  taken  the  opportunity  of  again  examining  the  scarl:itin:ii 
^  discharge,  and  have  made  a  detailed  study  of  the  char.i';t»-r-  ni 
the  Ijacteria  present  in  seven  cases. 

Finally,  the  comparative  investigation  of  Streptoc^x^cup  i»yoi:^nr-s 
has  been  continucKl.  It  will  be  remembere*J  that  thHstrepti>CMjrT].- 
fteined  from  the  bhx)d  and  organs  in  five  cas^s  after  d«tili  fp»rn 
scarlatina,  and  described  in  last  year's  report,  could  not  be  ab<oliif#-ly 
i'lentified  with  S.  scarlatina;  because  it  was  only  in  one  or  rv.  n 
special  points  that  it  differed  from  examples  of  S.  pyogenes  wirii 
^hich  comparison  had  been  up  to  that  time  made.  It  was  de^irabW-, 
therefore,  to  see  if  any  exceptional  examples  of  S.  pyoi:*-nf-- 
occurred  which  did  not  differ  from  the  streptoco<.'cus  of  the 
^arlatinal  cadaver  in  these  special  points.  An  excellent  opp«»r- 
tanity  for  comparison  occurred  recently  in  a  case  of  septica-mia 
Joe  to  a  streptococcic  invasion  that  started  from  the  larynx,  an •  I 
5*l9*j  in  two  rapidly  fatal  cases  of  pneumonic  plague,  in  both  of 
^hich,  besides  B.  pestis,  a  streptococcus  was  isolated  from  th«; 
J'pleeu. 

l'f>r  the  opportunity  of  examining  many  of  the  following  cases 
^^  scarlatina  1  am  indebted,  as  on  previous  r»ccasions,  to  Dr.  Hop- 
^'wmI.    I  am  also  indebted  to  Dr.  Kearney  for  some  of  the  earliest 


iBOtating  micro-organiems  from  the  tonsillar  secretion.  In  some 
oases  a  broth  culture  was  also  made  from  a  high  dilation,  and  on 
one  occasion  (Case  II. )<  where  the  serum  culture  failed  to  yield  » 
pathogenic  strain  of  S.  scarlatinte,  an  agar  plate  inocalated  with  a 
lower  dilution  was  successfnl. 

The  results  wei-e  as  follow  : — 

Ca8B  I.— Lab.  No.  62.  E.  W.,  female,  age  12.  Second  day 
Hince  the  attack  of  sciirlatina  began.  The  lash,  which  has  jnst 
i:omu  out,  is  very  typical.  A  dilution  representing  approximately 
Kso'oos  cc.  of  the  mucous  secretion  on  the  surface  of  the  tonsil  of 
the  patient  was  spread  out  over  the  snrface  of  a  serum  tube. 
After  2i  hours'  incubation  at  37°  C.  the  culture  showed  several 
small  colonies  which  were  of  tno  kinds,  (a)  The  more  prominent 
were  opaque,  slightly  i-aised,  firmly  outlined,  and  were  found 
microscopically  to  consist  of  a  somewhat  conglomerate  strepto- 
coccus, (b)  The  other  colonies  present  were  fainter,  smaUer,  and 
more  transparent  than  the  preceding,  but  were  also  foond 
microscopically  to  be  formed  by  a  streptococius.  Snb-oaltares 
from  colonies  of  each  type  showed  that  those  of  type  (a)  were  aU  ' 
formed  by  a  streptococcus  resembling  S.  scarlatinse  in  caltnral 
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aud  morphoiogicul  characters,  while  thoae  of  type  (6)  were  formed  app.  b,  Mo. 
bj  an  oi^ganisin  indiatingaishable  in  the  same  respects  from  ontheiaeu 
S.  pyogenes.  ^fogy  of  S€«i 

'^•^  °  tina ;  by  Dr. 

The  characters  of   the  example  of  S.  scarlatina;  thus  obtained  ^©'don- 
were  as  follows : — 

Broth  1  dat/  37**  C. — ^The  fluid  either  remains  clear  or  is  slightly 
turbid,  and  small  granular  flocculi  are  collected  on  the  side  and  at 
the  foot  of  the  tube.  Microscopically,  diplococci  and  short  to 
oadinm  chains  are  seen,  as  a  rule  free  but  showing  a  slight 
tendency  here  and  there  to  conglomeration.  No  coherency  is 
manifested  by  the  growth  in  broth.  The  shape  of  the  individuals 
is  often  spherical,  but  not  infrequently  some  of  them  show  a 
ilightly  bacillary  tendency.    (Fig.  12,  Plate  X.) 

Serum  condefisatitm  fluid  1  day  37°  C. — The  growth  connists  of 
short  to  medium  chains  showing  a  tendency  to  conglomeration. 
The  majority  of  the  individuals  are  coccus-shaped  in  this  medium, 
bot  a  few  spindles  and  bacillary  forms  are  seen  at  places. 

Litmus  milk  38°  C. — In  the  coarse  of  48  hours  there  is  a  strongly 
icid  reaction,  and  the  milk  is  firmly  clotted. 

Serum  colonies  1  dat/  37°  C. — The  growth  is  a  little  more  prof  ii hi* 
than  on  agar.  The  colonies  when  discrete  are  small,  slightly 
nised,  and  well  defined.  In  reflected  light  they  appear  grey,  and 
in  transmitted  light  brownish.  Microscopically  many  of  the 
individuals  show  an  oval  or  bacillary  tendency,  but  round  cocci 
anaoged  in  pairs  and  in  short  chains  are  also  present.  Con- 
glomeration, though  indicated  here  and  there,  is  not  very  marked 
in  this  specimen.     (Fig.  14,  Plate  X.) 

Agar  colonies  1  dny  37°  C. — ^The  growth  is  scanty.  The  colouieH 
are  seen  with  the  hand-glass  to  be  small,  grey,  ronnd  or  oval,  and 
■lightly  granular.  A  few  show  nodnlation.  Microscopically 
some  distinctly  rod-shaped  forms  are  seen  among  a  majoritv  of 
oval  cocci.    (Fig.  16,  Plate  X.) 

Gelatine  colonies  20°  C. — The  growth  is  very  slow,  and  the 
colonies  tend  to  remain  some  distance  apart.  Impression  pre- 
parations made  on  the  fourteenth  day  show  among  a  majority  of 
cocci  several  larger  spindle  and  bacillary  forms.    (Fig.  18,  Plate  X.) 

Pdh'xjenicity. — A  mouse  inocnlated  with  the  micro-organism 
succumbed  on  the  third  day.  The  micro-organism  was  recovered 
»d  foiinrl  to  be  unaltered.  Further  details,  however,  as  regards 
this  point  will  be  found  under  Section  V. 

The  characters  of  the  example  of  S.  pyogenes,  on  the  other 
hand,  were  as  follows  : — 

Broth  1  day  37^  0. — The  fluid  remains  quite  clear,  growth 
occurring  in  the  form  of  flocculi  and  little  round  masses  which 
^lleot  chiefly  at  the  foot  of  the  tube.  Microscopically,  although 
"^f<^  is  at  places  considerable  conglomeration,  no  coherency  is 
""Jiiiifested.  The  individuals  are  round  cocci  formed  into  chains 
o'  the  medius  class,  that  is  to  say  intermediate  between  S.  longus 
*»d  S.  brevis  as  regards  length.     (Fig.  11,  Plate  X.) 

Serum  condensation  fluid  1  day  37°  C. — ^The  growth  consists 
oaurely  of  weaving  chains  of  medium  length.  The  individuals 
^napoging  the  chains  are  typical  round,  or  slightly  flattened  cocci. 
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Aw.m,So.s.  Litm^i*  milk  1  day  37^  C. — In  the  coarse  of  48  hoors  the 
o«fh»fcfttrt>  BiiowBa  feeUj  acid  rescdon.  The  acidity  increases  on 
uP'hfU^  fairiy  well  maiiced.  After  a  month's  incubation  the 
Omic0m.  marked]  J  acid  reaction,  bnt  no  clot. 

Serum  aAonin  1  day  37^0. — ^The  growth  is  rather  less  ej 
than  in  the  caae  of  the  example  of  8.  scarlatinas,  and,  nnli 
organism,  is  a  little  lees  copioas  than  the  growth  on  aga 
colonies  when  discrete  are  seen  to  be  minute  transparent  ] 
Microscopically  the  growth  is  seen  to  consist  entirely  of 
spherical  cocci  which  are  frequently  arranged  in  pairs  or  i 
chains.    (Fig.  13,  Plate  X.) 

Agar  colonies  1  day  37"  C. — The  growth  on  agar  is  more 
than  in  the  case  of  S.  scarlatinae,  and  the  colonies  are  rathe 
and  smoother,  though  the  latter  quality  varies.     Microsc< 
the  appearance  is  similar  to  that  of  the  serum  growth,  the  sj 
shape  being  strictly  preserved.    (Fig.  15,  Plate  X.) 

(ieUitine  colonics  20®  C. — The  growth  is  faster  than  in  the 
S,  scarlatinae,  and  continuity  of  the  growth  along  the 
inoculation  is  also  better  shown  than  in  the  case  of  that  or] 
Impcesslon  preparations  made  on  the  fourteenth  day  she 
tho  colonies  are  entirely  composed  of  round  cocci,  no  spii 
iMicillary  forms  being  present.    (Fig.  17,  Plate  X.) 

Ihithogenicity, — ^A  mouse  was  inoculated  and  succumbed 
(hinl  day.    The  organism  was  recovered  unaltered. 

In  this  case,  therefore,  examined  at  a  very  early  si 
Konrlatina,  «*.</.«  on  the  second  day,  a  serum  culture  mad 
v.«.\,\V,xo  ^*^**  <^^  ^^^^'  tonsillar  secretion  of  the  patient  yielded  c 
of  only  two  kinds.  Both  were  streptococci,  one  corresponi 
uior|^hoUvirio»l  ami  oultunil  respects  with  S.  scarlatinae,  th« 
w  \X\\  S.  pYt^»nt>s.  Kiioh  sireptococcus  brought  about  the  tl 
;i  mou>H>  in  thrxH*  d^vs,  and  was  recovered  unaltered  in  n 
Uv^u\^l  uud  ouUural  rt>stHVts, 

Ov^^K   U     -l^K  No,  00.     F.  M.     Female,  aged  20.     Th 

H^^uv  .-^u^^ok  lv4;:^u\.     The  nish  is  typiail  of  scarlatina.     A 

^  ^Ih'.uiv  was  n^.^do  with  .  -^o^Vo^  ^^"^  ^^  ^^^  tonsillar  secretior 

N^\\r,^>v  .''^i^r  ^Ni;ito  wi:h   ^,^J.. >  iv.  of  the  same.     From  the 

>  v.,i^v,v  ,w\^  s;rt^J'*:^s^vvi  rtsjwtively  similar  in  morphologi 

^^^  *^^>'a'   cV.A^.^x'urs  lo  ;he  oxAinples  of  sicarlatinje  and  p] 

\,^',:"».\  .V,  ,^0   ^^r^'^;^^^::i>  oaso  wort-  isi*.>la:ed.     But  while  the 

\  ,s  ,,' s,,n\  w  ,!\  :i>,o  j^r\NA"v.5  oxanipk  of  S.  pyogenes  succuu 

/>  ><>.  xU>    .<.\v^  >^iAi  x''>:^r.:5.:v.  w^^  Twwered  from   its  org 

.-.^    A    \^\    "^A.^v,  w;4>.  ih^^  e\;in"p:t  of  S.  soarlarinie  showed 

,...„       V  xs\<iv>.  w>^>  ^>vTn:oT\  r..,^it   :r.  :he  ;i^»u'  plate  ino 

\\    X   j^,    .>'wv    ,v.,;\,Nv:*.  ^\*   5rit-   ior.S3iI*r  secretion,  and  J 

,\,.t'\\o  ,v,  ^  >K*3WU  *vr  ^>v'  AT(^v;,     Th2>  vrpiiiism  had  th 

.  xs  jss^s^v.  ,»s.  ONij  >  Axiv,-^  s  :.>*r?*.N;r>  A>:he  >.  >c.arlatinje  fi 

..    .V.   ,.    !.   vv   N,<   wiu>  \ asr.-; he :.     A  :t;v::?^-  inc«eulaied 

v>  >    . .    >  V    , .  .^  I ) ,    ,  i>« );  ,>  V  X  it^  -  *  - :'    .TviTkiiisn:  Wis  recoverc 

i„   ,A  '...*      ';.^  i)v  ;vvx>»<*y;4  ,--4c«;f.  «^  :r.  Oi4?»c  I- r: either  the  e 

,,,   N    ,.\,vvs    ,vx   ,v»    4).v:   ,.:  N  s.*yv'^yi:~.T.j^  ja>}»ti3ired  to  be 

,^  ..  X*  .^  ,».,>^  ,^^    Si«A>  ■   ;  ■  •%    '^'^„x^■•;>  'r>  imjjsw^r  ihrottj^h a 
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App.  B,  No.  s.  Hcopically  to  be  composed  of  a  majority  of  splndleB,  and  several 
3ntheBaot6ri-  bacillary  forms  among  a  minority  of  cocci  (Fig.  3,  Plate  YII.). 
ina^b3?Dr[^*"  The  smaller  colonies,  in  which  the  individuals  were  also  found  to 
lor^on.  be  smaller  than  in  the  preceding,  showed  a  majority  of  coccus  and 

oval  elements,  and  comparatively  few  bacillary  forms.  Colonies 
of  both  types  were  sub-cultured  in  broth,  litmus  milk,  agar  and 
gelatine.  Broth  sub-cultures  from  the  larger  colonies  became 
turbid,  and  microscopically  the  growth  consisted  of  short  to  medium 
chains,  the  individuals  of  which  were  coccus-shaped  entirely,  thus 
affording  considerable  contrast  to  the  growth  on  serum.  Litmus 
milk  showed  a  fair  acid  reaction,  but  no  clot.  The  growth  on 
agar  and  also  on.  gelatine  was  indistinguishable  from  that  of 
S.  scarlatinaj.  Sub-cultures  from  the  smaller  colonies  were  like 
those  from  the  larger  colonies,  except  that  they  produced  a  strongly 
acid  reaction  and  firm  clot  in  litmus  milk  in  two  days.  A  mouse 
injected  with  a  sub-culture  from  one  of  the  larger  colonies  was 
unaffected. 

Summary, — A  serum  culture  inoculated  with  joirVixr  cc.  of  the 
tonsillar  secretion  showed  two  kinds  of  organism.  Both  of  them 
resembled  S.  scarlatinas  in  growth  on  solid  media,  but  while  one 
clotted  milk  with  a  strong  acid  reaction  the  other  produced  only  a 
fair  acid  reaction  and  no  clot.  The  latter  organism  developed 
spindle-shaped  forms  very  well  on  sernm.  It  was  not  pathogenic 
to  a  mouse. 

Case  VI.— Lab.  No.  70.  H.  A.  Female,  aged  22.  Fifth  day  of 
the  illness.  The  scarlatinal  rash  is  very  typical  in  the  present 
case.  Two  serum  tubes  were  inoculated,  one  with  TTj^Vtrv  cc.  and 
the  other  with  Aoira^v  cc.  of  the  tonsillar  mucus.  Both  tubes  gave 
in  48  hours  what  appeared  to  be  a  pure  culture  of  S.  scarlatinai. 
The  procedure  in  the  present  case  was  somewhat  different  to 
that  used  in  other  cases.  The  ivhole  of  the  growth  in  the 
tube  that  had  been  inoculated  with  toAoo  cc.  of  the  tonsillar 
secretion  was  now  scraped  off,  distributed  in  1  cc.  of  broth  and 
half  of  it  injected  into  a  guinea-pig,  the  other  half  into  a  mouse. 
The  guinea-pig  was  unaffected,  but  the  mouse  succumbed  ou 
the  fifth  day.  Post-mortem  examination  of  the  mouse  showed 
a  collection  of  pus  at  the  site  of  inoculation,  congested 
organs,  and  an  enlarged  spleen.  Cover-glass  prepai*ations  made 
from  the  heart's  blood,  spleen,  kidnej',  and  liver  revealed  no 
organisms  of  any  kind.  The  pus  at  the  site  of  inoculation,  how- 
ever, was  crowded  with  the  coccus,  arranged  chiefly  in  pairs  and 
in  short  chains,  and  showing  a  tendency  to  conglomeration.  Agjir 
cultures  were  made  from  the  heart's  blood,  kidney,  liver,  and 
spleen  ;  and  from  a  dilution  of  the  pus  at  the  site  of  inoculation 
an  agar  plate  and  a  serum  culture  were  made.  No  growth  what- 
ever occurred  except  from  the  pus  at  the  site  of  inoculation,  which 
gave,  both  on  serum  and  on  agar,  a  pure  culture  of  the  organism 
injected.  In  morphological  and  cultural  characters  this  example 
of  S.  scarlatinje  was  found  to  be  unaltered. 

The  growth  in  48  hours  on  the  serum  tube  inoculated  from  the 
dilution  of  the  pus  of  the  mouse,  and  which  appeared  to  be  a  pure 
ciilture  of  S.  scarlatina?,  was  scraped  off,  distributed  in  1  cc.  of 
broth,  and  injected  into  a  guinea-pig,  which  died  on  the  seventh 
day.     The  result  of  its  post-mortem  examination  will  be  given  later. 
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App.  B^o.  3.  From  the  same  case  a  broth  oaltnre  was  inoculated  with 
OntheBaotari-  liWwTfn  cc.  of  the  lonsillar  secretion.  In  48  honrs  the  growth  was 
uSrhTVr^'  found  to  be  entirely  composed  of  streptococci,  and  many  of  these 
Oonfon.  resembled  S.  scarlatinae  when  growing  in  broth. 

Case  X.— Lab.  No.  69.  T.  K.  Male,  aged  17.  Thirty-fourth 
day  since  onset  of  the  attack.  Th^  patient  has  had  adenitis  as  a 
complication.  From  a  serum  culture  inoculated  with  loo^qp^^  cc. 
of  the  tonsillar  secretion  two  organisms  were  isolated.  Both 
corresponded  in  general  morphological  and  cultural  respects  with 
8.  scarlatinsB,  but  while  the  first  produced  a  strongly  acid  reaction 
and  a  firm  clot  in  litmus  milk,  the  second  only  produced  a  fairly 
acid  reaction,  and  no  clot.  A  mouse  injected  with  the  first 
organism  was  found  dead  on  the  16th  day,  but  as  putrefaction  had 
begun  it  was  not  attempted  to  recover  the  organism. 

From  77(nnn7  ^^*  ^^  ^^^  tonsillar  secretion  of  the  same  case  a 
broth  culture  was  made.  The  growth  consisted  entirely  of 
streptococci,  which  in  appearance  resembled  S.  scarlatinas  when 
growing  in  broth. 

Analysis  showing  result  op  Quantitative  Examination 
OP  THE  Tonsillar  Secretion  during  Scarlatina. 


Case. 

stage  of 
Scar- 
latina. 

Approxi- 
mate 
amount  of 
Tonsillar 
Secretion 
lued. 

Medium 
inocu- 
lated. 

Organ- 
ism with 
Morph. 
and  Cult. 
Charac- 
ters of 
S.  Scarla- 
tina. 

Effect  of  same 
on  a  Mouse. 

Organ- 
ism with 

Morph. 
and  Cult 
Charac- 
ters of  S. 
Pyogenes. 

Effect  of  same 
on  a  Moaae. 

I.    2nd  day 

1 

,^               PC 

2  '.Ooint    *■  ^  • 

Serum 

+ 

Dead   3rd  day 

+ 

Dead  3rd  day 

II.    3rd  day 

1 

i^ohrts  cc      Agar.. 
1000 50  cc.      Serum 

+ 

Dead  lOlh  day 
Unaffected     . . 

+ 

Dead  8th  day 

m. !  4th  day     Tioio..  cc.      Serum 

,                 ■                    1 

+ 

Unaffected     . . 

— 

1 
IV.    -Ith  day     eooco  <^'C.   |»  Agrar  . 

i  TTJOftflo  fc.  '   Serum 

1 

+  + 

Dead  10th  day 

Dead  3rd   and 
4th    day    re- 
spectively. 

— 

Dead  2Dd  ilay 

V. 
VI. 

5th  day    aonof.u  <*c. 

Serum 

Sorum 
Serum 

Serum 

+ 

-!- 

Unaffected     . . 

— 

5th  (lay 
6tli  day 

1 

Dead  5th  day. 

— 

VII. 

t 

siro'fcffn  CO.  1 

Unaffected     . . 

\7II. 

6th  day 

\r,jhjP5  CO.  !  Serum 

1 

1 

-f 

Local  suppura- 
tion 10th  day. 
Recovery. 

1 

• 

IX. 

18th  day 

iireWft  cc.  1   Serum 

1 

•4 
4 

Unaffected     . . 

X. 

34th  day 

Tnr^-TTB  CO.      Serum 

Dead  10th  day, 
org.   not    re- 
covered. 

' 

; 

3^7 


Summary.  Arp.B^No.3. 

On  the  Bacteri- 

1.  Organisme  having  the  i^orphological  and  cultural  characters  t/^^\?J\y^*" 
of  Streptococcus  scarlatinas  were  isolated  from  the  secretion   Gordon. 
on  the  surface  of  the  tonsil  in  all  10  cases  of  scarlatina 
examined. 

-.  In  six  cases  the  specimen  of  S.  scarlatinas  isolated  from  tlio 
tonsillar  secretion  proved  virulent  for  a  mouse,  but  in  four 
cases  the  mouse  was,  apparently,  unaffected. 

A.  In  seven  cases  S.  scarlatinsB  was  the  only  organism  present  in 
the  serum  cultures  made  from  dilutions  varying  from 
liwoiy  cc.  to  30(^^000  cc.  of  the  tonsillar  secretion. 

i  In  three  cases  an  organism  having  the  morphological  and 
caltaral  characters  of  Streptococcus  pyogenes  was  present 
together  with  S.  scarlatinsB  in  the  serum  culture  made  from 
a  high  dilution  of  the  tonsillar  secretion. 

•*>•  In  all  three  cases  the  specimen  of  S.  pyogenes  proved  fatal  to 
a  mouse. 

6.  The  three  cases  in  which  8.  pyogenes  was  present  were  the 
^riiest  examined  ;  the  stage  being  the  second,  third,  and 
fourth  day  of  the  disease,  respectively. 

'  •  The  presence  of  S.  pyogenes  in  the  serum  cultures  from  the 
tonflillar  secretion  in  so  early  a  stage  of  the  disease,  and  the 
^t  that  it  was  so  abundant  there,  point  to  its  bearing  an 
important  role  in  the  early  stage  of  scarlatina. 

?*.  Conversely,  its  absence  in  the  serum  cultures  from  the 
tonsillar  secretion  in  the  other  seven  cases  mak(?s  it 
equally  impossible  to  attribute  to  S.  pyogenes  anything  but 
a  subsidiary  role  in  the  causation  of  the  strictly  scarlatinal 

process. 


•J^)  The  Tonsillar  Secretion  in  Cases  of  Suspected 

Scarlatina. 

^^e  following  three  cases,  which  occurred  during  an  outbreak 
J*' •'^rlatina   in  a  i)ublic  school,   were  regarded  with  suspicion, 

•"c^oso  the  persons  liad  been  associated  with  others  who  developtMl 
^ttbe same  time  typical  scarlatina.  In  those  three  cases,  however, 
' Wiaj^nosis  of  scarlatina,  on  clinical  grounds,  was  not  justified  at 
^"^  time  of  making  the  bacteriological  examination.  I  am  indebted 
^"*^H.  Joy,  Esq.,  M.R.C.S.,  for  particulars  of  the  cases,  and  for 
'"e  opportunity  of  examining  them. 

\'ase  I. — S.  G.  Schoolboy,  aged  11,  has  been  as  much  exposed 
'"  infection  as  his  brother  who  has  developed  scarlatina.  He  has 
'l^^^'r  complained  of  sore  throat,  nor  of  any  malaise.  For  the  last 
^DTPe  (lays  his  throat  has  been  slightly  reddened,  the  congestion 
^pr^ding  on  to  the  palate.  The  temperature  has  been  taken  night 
*^^  morning  for  the  last  five  days,  and  has  been  found  to  be  xet-^ 


tnrbid,  and  microscopically  chains  of  medinm  length  were  fonB' 
Milk  was  clotted  with  a  strongly  acid  reaction  in  three  day*. ' 
luonHe  injected  with  the  streptococcus  was.  apparantl 
iin  effected. 

No  Streptococcus  scarlatinse,  therefore,  was  isolated  from  th 
case.  Mr.  Joy  iiiforine<l  me  later  that  no  desqiiamation  had  bo* 
observed. 

Cask  III.— W.  V.  Schoolboy,  aged  15,  had  a  severe  attack  • 
scarlatina  three  years  ago.  He  had  a  sore  throat  and  a  rise  ■ 
temperature  a  week  ago,  and  was  in  consequence  isolated.  ^ 
rash  has  appeared.  The  cervical  glands  are  enlarged.  Tj 
temperature  has  been  raised  for  a  week,  but  he  is  now,  on  tJ 
eighth  day,  mnch  better ;  the  only  symptons  lingering  beli 
slight  congestion  of  the  fattces,  and  some  enlai^meot  of  tl 
cervical  glands. 

A  surface  agar  plate,  made  from  a  dilution  of  the  swab  from  t. 
patient's  throat,  showed,  besides  Staphylococcns  albue,  a  majori 
of  Btreptococcns  colonies.  Two  types  of  the  latter  were  «■ 
cultured.  In  the  first,  the  original  colony  on  the  agar  plate  « 
nodulated.  Broth  ^vas  made  turbid  by  the  streptococcus,  it 
conglomeration  waa  foand  microscopically.  Litmasmilkshowe*" 
strongly  acid  reaction,  and  was  firmly  i-lotted  in  two  days- 
mouse  injected  "  ith  the  slreplococcus  (.howed  no  prmptomB  t 
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tlie    ninth   day,    when  local   Buppnration  began  at  the   site  of    app.  b,No..i. 

inoculation.    After  spreading  for  a  little  this  healed  np,  and  the  ontheBaouri- 
mouse  recovered.  oiojryofScwiii. 


The  second  type  of  streptococcus  present  had  the  following 
characters.    The  original  colony  on  the  agar  plate  was  smooth, 
with  a  slightly  ragged  edge,  but  no  nodulation.     In  the  broth 
Bulx^ulture  the  fluid  was  left  clear  and  the  growth  occurred  as 
small  flocculi,  which  tended  to  collect  together  at  the  foot  of  the 
tube  into  little  balls.    The  growth  was  easily  spread  over  a  cover- 
slip,  and  microscopically  the  appearance  was  that  of  streptococcus 
pyogenes,  the  chains  being  of  medium  length  and  showing  at 
places  a  considerable  tendency  to  conglomeration.    Litmus  milk 
showed  a  fairly  acid  reaction,  but  no  clot  even  in  a  month.    The 
growth  of  this  streptococcus,  both  on  agar  and  on  gelatine,  was 
more  profuse  than  that  of  the  first.    A  mouse  injected  with  it 
died  in  three  days  and  the  streptococcus  was  recovered  from  its 
blood  and  organs  in  pure  culture. 

In  this  case,  therefore,  where,  although  no  rash  was  observed, 
the  clinical  symptoms  were  more  suggestive  of  scarlatina  than  in 
ihe  two  previous  cases,  two  kinds  of  virulent  streptococcus  were 
isolated  from  the  throat.  The  first  resembled  S.  scarlatinae  in  the 
morphological  and  cultural  characters  observed,  the  second 
S.  pyogenes.  The  former  produced  a  local  reaction  in  the  mouse 
on  the  ninth  day,  the  latter  a  fatal  result  on  the  third  day.  The 
bacteriological  results  therefore  tended  to  confirm  the  suspicion 
that  this  was  a  case  of  scarlatina,  a  suspicion  that  received  in  turn 
subsequent  clinical  confirmation  in  Mr.  Joy's  observation  of  some 
<l*^namation  between  the  toes  and  at  the  tips  of  the  fingers. 

There  was  another  point  about  this  outbreak  of  scarlatina  that 
bad  been  engaging  attention,  and  that  was  its  source.  Although 
?cirlatina  had  been  for  some  time  in  the  neighbourhood,  no  cases 
bad  been  observed  in  the  immediate  vicinity  of  the  school.  Seme 
communication  had  of  necessity  occurred  between  the  infected 
l^'calities  and  the  particular  village  in  which  the  school  was  situated. 
It  was  possible,  therefore,  that  from  the  village  one  of  the  school- 
boys had  carried  the  infection  either  directly  or  indirectly  to  his 
stbool fellows,  and  so  started  the  outbreak.  There  was,  however, 
another '  possible  vehicle  of  the  infection,  namely,  the  milk. 
Mr.  Joy  was  at  some  pains  to  investigate  this  source,  but  there 
^'^re  several  points  that  tended  to  exclude  the  milk  as  the  vehicle 
0^  the  virus.  Chief  among  them  was  the  fact  that,  although  the 
boys  w^ho  developed  scarlatina  had  all  partaken  of  milk  from 
tbe  same  source,  their  schoolfellows  who  had  al!?o  taken  the  milk 
^ped.  There  was  no  reason  to  suspect  the  cows  at  the  farm  of 
offering  from  any  disease.  Mr.  Joy  therefore  inquired  into  the 
P^'raonal  health  of  the  people  concerned  in  the  milk  supply,  and 
b^  found  that  among  them  was  a  girl  who  had  been  suffering 
'•"om  a  sore  throat  for  some  time.  Although  she  had  been  ill  in 
I'lis  way  for  some  weeks  there  was  no  history  of  a  rash.  The 
ft'iri,  however,  now  showed  some  desquamation,  and  at  places  she 
showed  "  pin  point  peeling." 

A  swab  from  the  throat  of  this  case  was  sent  me  by  Mr.  Joy 
'^^d  from  it  I  made  a  surface  agar  plate.     From  the  latter  I  isolated 


tina :  by  Dr. 
Gordon. 
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▲FP.  B,  No.  \  a  streptococcos  that  had  the  morphological  and  cnltnral  characters 
Ontheiacteri-  ^^  ^*  BcarlatinaB,  and  when  injected  into  a  mouse  brought  about 
oJjjyo'Sgiria-  its  death  on  the  eighth  day.  In  virulence,  therefore,  this  strepto- 
Oordoiu    ^'      coccus  also  corresponded  with  S.  scarlatinae. 

Accordingly  the  bacteriological  evidence  obtained  in  this  case, 
as  in  the  other,  was  of  a  confirmatory  nature  to  the  clinical.  But 
for  the  reasons  stated  above  it  cannot  be  said  that  the  origin  of 
the  outbreak  is  also  made  clear  at  the  same  time,  although  the  facts 
elicited  go  some  little  way  to  affording  a  possible  explanation. 

Analysis  op  Cases  op  suspectbd  "School"  Scarlatina. 


Case. 

L 

n. 

m. 

IV. 

Ooonpatioii. 

Schoolboy. 

1 

Housemaid.          dchoolboy. 

Girl     at     milk 
supply. 

Past  history  re 
Scarlatina. 

Not  hitherto 
infected. 

Thongh      pre-  |  Severe    scarla- 
viously     ex-  !     tina  3  years 
posed,  not  In-  ,     ago. 
fected.             ' 

Not  known   to 
have  been  in- 
fected. 

Present^ 
illnesn.  ^ 

'Fever 

Very     slight 
for  2  days. 

Slight.            Fever     for     a 
week. 

None  oheerved. 

1 

Bash 

None. 

None.          1          None. 

None  oheerved. 

i 

Throat 

Slightly  red- 
denea. 

1 

Follicular  ton-  !     Sore  throat. 
Hillitis.             ' 

1 

Persistent    sore 
throat. 

Cerv. 
.glands. 

Not  enlarged 

Not  enlarged.   ;        Kniarged. 

i 

Not  enlarged. 

Desquamation 

None. 

None.             Desquamated 
1      between  toes 
and  at  tips  of 
Angers. 

Pin-point  peel- 
ing at  places, 
flaky  desqua- 
mation     of 
palms      of 
hands. 

Clinical    diag- 
nosis. 

Slight      sore 
throat. 

Follicular  ton-  |  ^Scarlatina 
tillitis.                    without  rash. 

i 

?Scar  latina 
without  rash. 

Bacilli  .. 

None. 

1 
None.                    None. 

None. 

Staphylococci 

Aureus. 

None.                     Albus. 

Aureus.     Albas. 

Bacteriological. 

Streptococci  .. 

f 
1 

Many.      The 
one      moiit 
resemblin  g 
8.  scarl.  was 
injected  in- 
to a  mouse 
with     no 
result. 

Many.      Only     Many.     One 
one      resom-        resembling  S. 
bling  S  scarl.        pyogenes 
was  found.  A        killed      a 
mouse  inject-        mouse    in    3 
ed    with     it        days.    A  n  - 
was        un-        other  resem- 
aflfected.                bling  S.  scarl. 

produced    in 
10  days  local 
suppuration, 
from    which 
mouse       re- 
covered. 

Many.    One  re- 
sembling      S. 
scarl.      killed 
a    mouse    on 
the    8th   day. 
The  organism 
was  recovered 
from    local 
lymph    gland 
and     from 
bio  od    and 
organs. 

1 

1 

Result 
scarla 

qua    S. 
tinfe,       ' 

Negative. 

Negative.               Positive. 

Positive.  . 

371 
(C.)  Thr  Secretion  on  the  Surface  of  the  Tonsil  during   afp.  b.  no.  x 

AN  ATTACK  OF  DIPHTHERIA.  On th^iicten. 

In  order  that  the  results  obtained  by  the  study  of  the  bacterio-  tlSPh^r.^ 
k  gry  of  the  tonsillar  secretion  during  scarlatina  may  be  correctly  Oor<ion. 
interpreted,  it  is  highly  desirable  to  have  some  information 
concerning  the  micro-organisms  to  be  met  with  in  the  same 
rination  in  other  conditionn.  Some  comparative  observations  on 
th<*  bacteriology  of  the  tonsillar  secretion,  both  normally  and  also 
in  inflamed  but  non-scarlatinal  states,  were  included  in  my  last 
report.  Dnring  the  past  year  these  observations  have  been 
continued,  special  attention  having  been  paid  to  the  tonsillar 
secretion  dnring  an  attack  of  diphtheria. 

The  same  procedure  has  been  practised  in  these  further  control- 
observations  as  in  the  further  examination  of  the  scarlatinal 
throat.  By  means  of  a  high  but  approximately  known  dilution, 
it  has  been  possible  to  inoculate  media  with  a  very  small  quantity 
of  the  tonsillar  secretion.  Serum  has  been  the  chief  initial 
culture  medium  used,  but  in  some  cases  broth  cultures  were  also 
made.  The  advantage  of  the  dilution  method  in  restricting 
attention  to  the  organisms  most  numerously  pre^nt  is  consider- 
able, for  in  this  way  prominence  is  given  to  the  important  subject 
of  relative  abundance. 

In  the  secretion  on  the  sur^u^  of  the  normal  tonsil,  and  in 
normal  saliva,  1  have  found  that  streptococci  are  abundant,  and 
may  even  exceed  100,()0<)  per  cc.  Those  streptococci  obtainable  from 
the  tonsillar  secretion  of  apparently  healthy  individuals  are  also 
^ous ;  while  the  familiar  types  of  longus,  medius,  and  brevis  are 
all  to  be  met  with,  intermediate  forms  occur  that  cannot  bn 
definitely  included  in  any  of  these  classes.  A  point  of  some  im- 
portance is  that  Gram's  stain  is  held  by  almost  all  of  them.  Some 
of  the  streptococci  present  in  the  normal  throat  may  show  marked 
coherency  and  conglomeration,  rivalling  even  S.  scarlatina;  in 
to  respect.  The  clotting  of  litmus  milk  with  a  strongly  acid 
taction  is  also  sometimes  effected,  and  bacillus  formation  is  ]>y 
^  means  infrequently  exhibited.  Some  of  them  also  show 
^O'lnlation  of  their  colonies.  But  whenever  tested  on  a  mouse 
l^s**  streptococci  of  the  normal  mouth  and  throat  have  not  as  yet 
^^  found  to  exhibit  any  pathogenicity  whatsoever.* 

^irepiococci,  therefore,  of  various  kinds,  some  approaching  S. 
^^latinai  in  one  or  more  ways,  but  without  pathogenicity  for 
^^ mouse,  have  been  found  to  occur  in  the  tonsillar  secretion 
*«bout  apparently  interfering  with  the  health  of  their  host.  So 
^^mou  indeed  is  streptococcus  in  normal  saliva  that  I  believe 
^  this  class  of  organism  is  characteristic  of  the  mouth  and 
Jpynx,  somewliat  after  the  manner  that  B.  coli  is  characteristic 
Jl^^he  lower  portion  of  the  alimentary  tract.  It  must  not, 
^^ever,  be  supposed  that  the  abundance  of  streptococci  in  the 
^l^\  tonsillar  secretion  discounts  the  significance  of  the 
j^nce  of  a  pathogenic  organism  of  this  group  in  scarlatina  any 
■^^t  than  the  significance  of  the  typhoid  bacillus  in  typhoid 
*^*r  is  impaired  by  the  fact  that  it  belongs  to  the  same  group  as 
^1.^^!  the  normal  intestine. 

^f  be  only  exception  to  this  statt'iiKnt  is  Diplococcus  Pneumonia}  which  Ia 
IJ^jJJ^lly  met  with  in  cultures  from  the  normal  throat  and  rescmblew  S.  \  xasK^ 

2^1 
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App.  B,  No.  3.  It  remains  nevertheless  a  matter  of  some  importance  to  ascertain 
On  theBftcteri-  ^^®  bchaviour  of  these  indigenous  streptococci  when  B.  diphtheriae 
oio^yofSoiria  in  an  actively  pathogenic  state  is  multiplying  in  the  throat.  The 
Oonionf    ''       problem,  however,  is  one  of  no  little  complexity,  and  requires 

prolonged  and  detailed  study  before  any  very  definite  conclusions 
can  be  drawn.    The  following  observations  only  touch  the  fringe 
of  a  subject  that,  apart  altogether  from  the  point  of  view  of  the 
bacteriology  of  scarlatina,  is  of  no  little  importance  for  the  truer 
understanding  not  only  of  diphtheria,  but  also  of  other  diseases 
of  the  mouth,  pharynx,  or  respiratory  passages  in  which  patho- 
genic  micro-organisms,   whether  already  identified   or  not,  are 
concerned  : — 

Case  I. — £.  G.  Female,  aged  five.  Fourth  daj  sinoe  the  attack  of  diphtheria, 
which  is  a  severe  one,  be^n.  The  following  cultures  were  made  from  th« 
tonsillar  secretion  * — 

With  j  50000  cc.  a  serum  culture. 

u    1  ioooo  00.  a  broth  culture. 

M    TTTTJOTRTtf  oc.  a  serum  culture. 

••    TOArtrtfto  oc.  a  broth  culture.  | 

The   serum    inoculated  with  .xTny^son  co.   showed,   after    1 7    hours  at  37^  C" 
numerous  grey  rai8e<1  colonies  of  a  biEusillns  morphologically  indi<ttinguisbabl^ 
from   B.  diphtheria),  and  giving  a  positive  result  with  Xei.^ser's  stain.    S^*"^* 
smaller  colonies,  also  present,  turned  out  to  be  streptococci,  and  streptooo'^^ 
chains  were  also  foimd  in  thec«mdensation  fiuid  at  the  toot  of  the  tube.  The  hr^*^ 
inoculated  with  ^^^^on  cc.    of    the    ton<<illar  secretion  showe.i   turbidity  ^"^ 
fiooouli.    Microscopically  cocci  alone,  seemingly  all  streptococci,   were  prc*^'*v' 
The  serum  tube  inoculated  with  TuoWfn  oc*  ot  the  tonsillar  secretion  showed      ^  ^ 
48  hours  no  growth  on  the  surface,  but  in  the  condensation  fluid  a  streptoooc?^^^ 
was  present  in  pure  culture.     The  broth  inoculated  with  TrRiArRr.T  ^'O.  t>f  the  t?^^.,< 
silliir  secretion  remained  clear,  and  at  the  foot  of  the  tiil)e  wa^*  a  tiocculus  tf 
wa^j  found,  on  microscopical  examination,  to  \>e  a  long  streptococcus  shoN^'ing 
places   considerable   tendency   to  conglomoration.      An  agar    plate   sub  mlt^ 
showed  that  the  streptococcus  was  present  in  the  broth  in  pure  culture. 

Particulars  of  the  OrguNigotJ*  iMtdated. — The  bacillus  present  in  the  serum  ti^ 
inoculated  with  .iiroWo  ^^-  ^^  tonsillar  secretion,  and  haviug  the  morphologiu- 
appearance  of  B.  diphtherije.  was  sub-cultured  in  various  media,  and  found 
also  have  the  cultural  characters  of  that  organism.  In  litmus  milk  at  37  C 
acid  reaction  was  slowly  pro<luced,  but  no  clot.  A  guinea-pig,  inoculatoil  wil 
1  cc.  of  a  48  hours'  broth  sub-culture,  died  in  -IS  hours,  and  showed  post  mortet::^ 
the  lesions  usually  produced  by  B.  diphtheriie.  Serum-cultures  were  made  fro^^ 
the  site  of  inoculation,  spleen,  kidney,  liver,  and  heart's  blood.  In  the  case  of  th^^ 
foroier  locality  alone  was  the  organism  recovere^l,  the  other  cultures  remainin^^ 
sterile.  The  bacillus  was  thus  ideiitiCiil  with  B.  diphtheria}  iu  morphological 
staining,  cultural,  and  pathogenic  respects. 

From  the  same  serum   cultur  •  inoculated  with   ^^-ooiro  cc.  of  the  tonsillar 
secretion  a  streptococcus  was  also  "solateJ.     Its  characters  were  as  follows  : — 

Broth  on/'  day,  37°  C. — The  fluid  is  slightly  tiirbid.  and  a  deposit  is  collected  at^ 
the  side  and  foot  of  the  tube.     Microsco  .ically  the  organism  present  is  found  to 
be  a  streptococcus  showing  a  marked  tendency  to  conglomeration. 

Litmus  .WH',  37  C. — In  one  day  a  strong  acid  reaction  is  produced,  and  in  two 
the  milk  is  firmly  clotted. 

Agar  vnr  da;/,  37^  C. — The  growth  is  less  copious  than  in  the  case  of  S.  pyogenes. 
The  colonics  are  small,  oval  or  irregular,  and  slijirhtly  granular.  Micro^^copically 
it  is  found  to  be  composed  of  minute  cocci  often  arranged  in  chains,  and  showing 
some  tendency  to  conglomeration. 

(hlatiiw^  20   C. — The  growth  is  slower  than  that  of  Streptococcus  pyogenes. 

Pathoqenirihj. — A  mouse  and  a  guinea-pig  were  bor.h  injected  with  a  JS  hours 
bioth  sub-culture  of  the  streptococcus.     Neither  was  affected. 

The  streptococcus  present  in  pure  culture  in  the  serum  tube  inoculat^il  with 
im^ffin^  00.  of  the  ton&illar  secretion  was  identical  in  morphological  and  cultural 
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tth  th»t  preBTBt  is  the  l»ocii  inoealafeed  whk  tihe  wtme  MMaB^    The  aft.  B^  Xc  3L 

ra*  had  the  foUovio;?  ehmncters : —  

Ob  the  Bftctcn* 

u*  4#ay  37^  C. — ^The  finid  rcnHitt«  efaar.  i^rowth  oeevrnug  in  the  form  olofyof 8e»rl^ 

)iiieiate  floocula?  at  the  fi oc  of  the  tal&.    Xlcroaeoptcally  oohercncj  ^'"^i^ ^* 

»d  as  to  riTad  eren  the  moet  eohercBt  tjpe  o£  S.  ecariaciiue  in  thia  "*■**"" 


.t.  • 
MUk  37"  C. — In  two  dajv  there  m  a  iiigbt  ■!  H  liitiMM      In  a 
has  IncrefcMd.    In  a  month  theie  u  itiU  no  doC*    ' 

'  ^y  37  C. — These  is  a  £air  grovth  of  *ro«tnd  or  ovaL  fRT*  slightly 
olonie?.  The  grovth  k  a  liitle  leatf  exten»ve  than  in  the  caee  of 
^.  MicroKsoop^allj  coDgknicntfian  k  teen.  The  indiTidnab  are  for 
xirt  minate  ccocL    A  fow  a|andle-*hapad  for^  were  MCSy  hat  bo 

rm*.  .  . 

/r#>y. — A  moQ:!e  inocnhUeil  with  a  4^  hoBit^'  broCh  nib-eah«i«  of  the 
UA  i^lated  from  the  temm  caltnre  wae  ouAiBlad. 


r.— The  s^^credon  on  the  rarfaee  of  the  tonsil  of  this  caee  of  MTere 
contained  on  the  fourth  daj  <kf  the  dierane.  at  least  2aO,00i>,  hat  onder  a 
>htiieria  bacilli  per  cc  and  at  leatft  one  million  streptocooci  per  oc. 

the  diphtheria  bacilhu  iwlated  from  ys^V9  ^*-  ^^  ^^  tonniHar 
rodaced  death  in  a  iniinca-pig  in  4i  hoins,  neither  the  ttrepiococcas 
3m  the  same  coltore.  nor  that  iK)lated  from  i^^,^.^  oc  of  the  ton- 
fdon,  was  pathogenic  to  a  moose.  Both  the  stre(.toeooGi,  howerer, 
S.  scarlatuue  in  one  or  more  morphological  and  coltaral  respects. 

althong^h  these  streptooooci  were  more  abandant  than  bacillas 
in  the  tonsillar  secretion,  they  did  no4  appear  to  hare  any  pathogenic 


>  the  fact  that  in  aomeother  cases  of  difditheria  examined  at  the  same 
nltnres  made  from  dilations  similar  to  those  nsed  in  this  case  gave 
rowth  at  all,  or  onlj  a  few  streptooocciy  it  was  decided  to  make  the 
Itnree  in  futare  from  a  lower  dilaiion  of  the  tonsillar  secretion.  In 
ing  cases  of  diphtheria,  therefore,  no  aemm  cnltnres  were  made  from 
t>  of  tonsillar  secretion  than  approximately  i^do^o  cc. 

— £.  D.  Female,  aged  ^.  Fourth  day  since  the  attack  of  diphtheria 
cm  the  tonsillar  secretion  the  following  caltnres  were  made  : — 

^i^    ts}rp5  <^*  ^  ^rum  cnltnrc. 

••     iWooo  cc-  do. 

•*     looo^o  cc.  a  broth  coltore. 

jwing  results  were  obtained : — The  serom  caltnre  inoculated  witb 
of  tonsillar  accretion  showed  in  17  hours  namerous  colonies  of  a 
rpholosicallv  resembling  B.  diphtheria,  and  also  some  smaller  colonies 
yccL  The  sr-mm  coltnre  made  from  loo^^n  cc-  ^*o  showed  the 
like  b'.icillas  together  with  streptococci.  The  two  broih  cultores, 
respectively  with  ioQ.ooft  ^c  and  a^iifn^  cc-  of  tonsillar  secretion,  both 
'bidity  and  fioccali.  Microscopical  examination  showed  that  in  each 
'owth  in  the  broth  consisted  entirely  of  cocci,  of  which  the  grsat 
ppeared  to  be  streptococci.    Xo  diphtheria  bacilli  were  seen  in  the 

m  of  thr  Orgtimxms  Isolated. — A  sub-cultnre  of  the  bacillus  morpho- 
ambling  B.  diphtheriae  was  made  from  a  colony  of  it  in  the  serum 
had  b^en  inoculated  with  i^oaoA  cc.  of  tonsillar  secretion.  When 
itiiins  milk  the  bacillus  produced  a  feeble  acid  reaction,  but  no  clot : 
t^r  cultural  respects  it  aL^o  resembled  B.  diphtheria?.  A  guinea-pig 
;h  1  cc.  of  a  48  hours'  broth  sub-culture  was  dead  in  48  hours  with 
nces  usually  produced  by  B.  diphtheriip.  The  bacillus  was  recovered 
ite  of  inoculation,  but.  as  in  Case  1.,  not  from  elsewhere.  In  morpho- 
ural.  and  pathogenic  respect-^,  therefore,  this  l^acillus  was  identical 
htheria;. 

t  <(erum  culture  inoculated  with  ioa«3o<v  cc-  of  tonsillar  secretion  a 
as  was  also  isolated.     Its  char  icters  were  as  Jollows  : — 

te  daij  M^  C— Turbidity  is  produced,  and  there  is  a  conglomerate 
of  growth  at  the  foot  of  the  tube.     Microscopically  the  growth  was 
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▲FP.  B,  No.  a.    found  to  oonaiBt  of  a  Ptreptooooous  riyalling  8.  scarUtliis  in  ooherency  and 

' — *—  conglomeration. 

Ob  the  Bacfteri- 

olonrof  Soarla-       jigar  condensation  fluid  2  days  37"  O.^Conglomeration  is  well  marked.    The 
Oordonf     '       chains,  which  are  well  seen  at  pUoes,  are  of  medium  length.   Baoillazy  forme  are 

present  among  a  majority  of  coccus-shaped  indiyiduals. 

SeruM  condensation  fluid  1  day  91"  C.  Chain  formation  is  better  develOTed 
than  in  the  two  previous  media.  Conglomeration  is  indicated  at  placee.  The 
individuals  are  mostly  coccus-shaped,  but  a  few  are  slightly  baoillary. 

Litmus  tnilk  37®  C— By  the  second  day  there  is  a  strong  add  reaction  and  the 
milk  is  firmly  clotted. 

Agar  colonies  1  day  37**  C. — ^The  growth  is  less  profuse  than  in  the  caae  of 
Streptococcus  pyogenes.  The  colonies  are  grey,  uightly  granular,  and  rather 
irregular  in  shape.  At  their  edges  chain-work  is  seen  in  some  instances.  Miero- 
scopically  conglomeration  is  w^l  shown,  and  among  a  majority  of  oood  axe  some 
bacillary  forms. 

Serum  growth  1  day  37°  C. — ^The  gprowth  is  slight,  in  fact  it  is  not  more  profuse 
than  on  agar.  Microscopically  several  spindle-shaped  forms  and  a  few  baoillary 
ones  are  seen  among  a  majority  of  cood. 

Gelatine  growth  20"*  C. — ^The  growth  is  slower  than  that  of  Streptooooous 
pyogenes,  and  macroscopically  resembles  8.  scarlatinaB.  Impreanon  preparations 
inade  on  the  seventh  day  show  that  the  great  majority  of  the  in^viduals  are 
coccus-shaped,  but  that  a  few  oval-shapea  individuals  are  also  preeent.  No 
definite  spindle  or  bacillary  forms  were  observed. 

Pathogenicity, — A  mouse  injected  with  this  streptococcus  was  dead  in  48  hours. 
Post-mortem  there  was  sub-cutaneous  exudation  at  the  site  of  inoculation,  con- 
gested organs  and  an  enlarged  spleen.  The  streptococcus  was  recovered  from  the 
subcutaneous  exudation,  but  not  from  elsewhere.  The  morphologioal  and 
cultural  characters  were  found  to  be  the  same  as  before  except  in  two  respects. 
While  the  growth  in  broth  is  as  coherent  as  before,  the  fluid  is  now  left  quite 
clear,  and  secondly,  the  agar  coloniee  now  show  no  bacillary  forms,  but  consist 
entirely  of  cocci. 

Summary. — The  tonsillar  secretion  in  this  case,  on  the  fourth  day  of  the  attack 
of  diphtheria,  contained  at  least  100,000  virulent  diphtheria  bacilli  per  cc.  There 
were  also  at  least  250,000  streptococci  per  cc.  present  in  the  tonsillar  secretion,  and 
amongst  them  was  a  virulent  streptococcus  having  some  of  the  most  prominent 
morphological  and  cultural  characters  of  one  type  of  S.  scarlatinas,  and  present  to 
the  extent  of  at  least  100,000  per  cc. 

Case  III. — A.  R.  Female,  aged  3.  Sixth  day  since  the  attack  of  diphtheria 
began.    The  following  cultures  were  made  from  the  tonsillar  secretion  : — 

^itb  ijs^r^  cc.  a  serum  culture. 
>'    Too^oo  oc.  do. 

»     T^xshsn  00.  a  broth  culture. 
M    nraooTj  ^*  do. 

The  results  were  as  follows  : — Both  serum  cultures  showed  a  majority  of 
colonies  of  a  bacillus  morphologficallj  resembling  B.  diphtherise,  and  in  the 
minority  several  smaller  colonies  of  streptococci  Both  broth  cultures  showed 
turbidity  and  granular  flocculi ;  and  microscopical  examination  showed  that  in 
each  case  the  growth  consisted  entirely  of  streptococci,  which  had  for  the  most 
part  a  distinct  tendency  to  conglomeration.  No  diphtheria  bacilli  were  observed 
in  the  broth  cultures. 

Particulars  of  the  Organisms  Isolated. — A  sub-culture  of  the  bacillus  bearing  a 
morphological  resemblance  to  bacillus  diphtheris  was  made  from  a  colony  of  it 
ill  the  serum  tube  inoculated  with  ioq^^oo  ^^'  of  tonsillar  secretion.  It  was  found 
that  in  cultural  respects  the  bacillas  also  resembled  B.  diphtherias.  A  guinea-pig 
inoculated  with  1  cc.  of  a  48  hours'  broth  sub-culture  succumbed  in  48  hours 
with  the  appearances  usually  produced  by  B.  diphtherias.  The  bacillus  was 
recovered  from  the  site  of  inoculation.  The  bacillus  therefore  resembled 
B.  diphtherias  in  pathogenic  as  well  as  in  morphological  and  cultural  respects. 
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▲it.  B,Naa. 

Oti  (he  Bacteri- 
ology of  Scarla- 
tina :  by  Dr. 
Oordon. 


Agar  oondeMot  ion  fluid  2  day$  37°  C. — Chains  of  medium  length  ahowing  a 
alight  tendency  to  conglomeration  at  places.  The  majority  of  the  individuals  are 
oooous-shaped,  but  a  few  spindles  are  seen  in  places. 

Serum  oondeRtation  fluid  1  day  37^  C. — ^The  growth  consists  entirely  of  ohains 
of  medium  length  composed  of  spherical  or  slightly  flattened  coccL  The 
microscopical  appearance  in  fact  is  identical  with  that  of  S.  pyogenes  in  the  same 
medium. 

Litmus  milk  37^  C. — A  fair  acid  reaction  is  produced,  but  no  clot. 

Agar  colonies  1  day  37^  C. — Macroscopically  the  growth  is  a  good  deal  more 
profuse  than  that  of  S.  scarlatinas,  and  resembles  that  of  S.  pyogenes.  Impression 
preparations  show  among  a  majority  of  cocci,  a  few  bacillary  forms. 

Serum  growth  1  day  37^  C. — There  is  very  fair  growth.  Microscopically  the 
appearance  is  indistinguishable  from  that  of  S.  pyogenes.  No  bacillary  forms 
were  seen. 

Gelatine  colonies  2(f  G. — Both  macroscopically  and  mioroeoopically  the  growth 
is  indistinguishable  from  that  of  S.  pyogenes,  Impression  preparations  on  the 
ninth  day  show  that  the  individuals  are  entirely  coccus-shaped. 

PathMenicity. — The  specimen  of  this  streptococcus,  isolated  from  the  broth 
that  had  been  inoculated  with  ixj^Annr  <^*  of  tonsillar  secretion,  was  injected  into 
a  mouse.  The  mouse  succumbed  in  48  hours,  and  from  its  heart's  blood  the 
streptococcus  was  recovered  in  pure  culture,  and  re-examined  in  morpholo^cal 
and  cultural  respects.    It  was  found  to  be  unaltered. 

Summary, — ^The  tonsillar  secretion  of  this  case  on  the  eighth  day  of  diphtheria 
therefore  contained  at  least  100,000  virulent  diphtheria  bacilli  per  cc.,  and  at 
least  250,000  Streptococci  in  the  same  amount.  The  sireptooooous  pieeent  in 
pure  culture  in  a  broth  culture  made  from  ttotrrt  <^-  ^^  ^^®  tonsillar  secretion 
was  apparently  identical  with  that  present,  also  in  seemingly  pure  culture,  in  a 
broth  inoculated  with  TOTAn^xr  <^*  of  it.  This  streptococcus  resembled  StreptoooocuA 
pyogenes  in  mori)hological  and  cultural  respects,  and  killed  a  mouse  in  48  hours. 

Cab£  v. — W.  S.  Male,  aged  5.  Eighth  day  since  the  attack  of  diphtheria 
began.     The  following  cultureH  were  made  from  the  tonsillar  secretion  : — 

With  zishms  cc  a  serum  culture. 


»» 


T06000 


oc.  a  broth  culture. 


»»       4  50000 


cc. 


do. 


The  following  results  were  obtained.  In  both  serum  culture:^  the  more 
prominent  colonies  were  those  of  a  bacillus  morphologically  ^e^embling  B.  diph- 
theriaj ;  a  few  smaller  colonies  of  streptococci,  however,  were  also  present.  The 
broth  culture  inoculated  with  totrtoo  cc.  of  the  tonsillar  secretion  became  turbid, 
and  flocculi  were  collected  at  the  foot.  Microscopically  the  only  organisms 
present  were  streptococci.  The  broth  inoculated  with  i^jsxiTs  cc  of  the  tonsillar 
secretion  remained  clear,  and  at  the  foot  was  a  conglomerate  mass  of  growth. 
Microscopically  this  was  a  very  coherent  streptococcus. 

Particulars  of  the  Organisms  Isolated, — A  colony  of  the  diphtheria- like 
bacillus  present  in  the  serum  tube,  inoculated  with  looooo  cc.  of  the  tonsillar 
secretion,  was  sub-cultured,  and  the  organism  was  also  found  to  resemble  B. 
diphtherias  in  cultural  respects.  A  guinea-pig,  injected  with  1  cc.  of  a  48  hours, 
bioth  sub-culture,  was  dead  in  17  hours,  showing  the  appearances  usually  pro- 
duced by  B.  diphtheriae  ;  and  the  organism  was  recovered  from  the  tite  of 
inoculation.  In  pathogenicity,  therefore,  the  bacillus  also  resembled  B. 
diphtherias. 

From  the  serum  tube  inoculated  with  ioq^q^q  cc  of  the  tonsillar  secretion,  a 
streptococcus  was  also  isolated  that  was  identical  in  morphological  and  cultural 
respects  with  the  streptococcus  present  in  pure  culture  in  the  broth  inoculated 
with  JTs^nnnj  cc  of  tonsillar  secretion.  In  broth,  the  growth  of  this  streptococcus 
was  indistinguishable  from  the  most  coherent  type  of  S.  scarlatinas  or  con- 
glomeratus  ;  litmus  milk  was  clotted  with  a  strongly  acid  reaction  in  -18  hours. 
The  growth  was  very  conglomerate  on  agar,  and  several  of  the  individuals 
show^  a  slightly  bacillary  tendency.  The  growth  on  gelatine  was  very  slow.  A 
mouse  injected  from  a  48  hours*  broth  sub-culture  was  unaffected. 
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Summary. — In  this  caM,  therefore,  on  the  eighth  day  of  an  attack  of  (liphthena      ^pp  3^  ^^^  ^ 
at  least  lOi^iKtO  virulent  diphtheria  bacilli,  together  with  at  least  25(>,01K)  Htrepto-  '— ^ 

coed,  were  present  per  cc.  of  the  tonsillar  seoretion.    A  streptococcus,  resembling  On  the  Barten- 

the  most  coherent  type  of  S.  scarlatinfiB  in  its  morpholoirical  and  cultural  ^nf^  by  Dn 

characters,   was  present  in   the  tonsillar  secretion  to  the  extent  of  at   least  Oordon. 

1<K),0U0  CO.,  but  was  not  found  to  be  pathogenic  for  a  mouse. 

Ca£E  VI.^F.  D.  Female,  aged  14.  Eighth  day  sinoe  the  onset  of  the  attack. 
The  condition  of  the  patient  is  very  grave.  The  tonsil  is  sloughing,  and  the 
smell  it  very  offensive.  The  following  cultures  were  made  from  the  tonsillar 
secretion : — 

^i^  Tshujs  ^'  &  serum  culture. 

»?     100000  ^*  "*^' 

If   irnAnsv  ^'  ^  broth  culture. 

The  reealt  was  that  no  diphtheria  bacillus  was  obtained,  the  only  organisms 
pre«Qt  in  the  cultures  being  streptooooci.  Sub-cultures  from  all  four  tubes 
showed  that  apparently  the  same  streptococcus  was  present  in  each  of  them. 
The  specimen  specially  studied  was  that  isolated  from  the  serum  tube  that  had 
heea  inooal&ted  with  ru<R>m5  <^-  ^^  ^®  tonsillar  secretion,  and  its  characters  were 
18  follows  :— 

Jir^k  (me  day  37"  C. — ^The  fluid  is  rendered  turbid,  and  small  granular  flocculi 
m  seen  collected  at  the  side  and  foot  of  the  tube.  Microscopically  the  flocculi 
•R  found  to  consist  of  a  small  conglomerate  streptococcus.  Loo^e  chains  are 
ilio  plentiful,  and  vary  in  length  from  brevis  to  medius,  the  majority  being  of 
^  hreTis  type.  The  great  majority  of  the  individuals  are  coccus-shaped,  but  at 
pbon  a  few  are  slightiy  elongated. 

Ag§r  coHd^njtatioH  Jfuid  1  day  37^  C. — Microscopically  conglomeration  is  seen  at 
Pw.  The  majority  of  the  chains  are  of  the  brevis  class,  though  a  few  reach 
thpsluidard  of  medius.  The  tnajority  of  the  individuals  are  coccus-shaped,  but 
I  few  show  a  bacillary  tendency. 

^^«M  ett/ifieHsatioH  flvid  1  day  37**  C. — ^The  chains  are  very  short,  none 
exceeding  the  length  of  S.  brevis,  and  many  diplococci  being  present.  A  manHing 
toi'lency  ii*  exhibited.  The  individuals  are  mostly  cocci,  but  a  few  bacillary 
forms  are  also  seen. 

l^tini  milk  37°  G. — In  forty-eight  hours  there  is  a  strong  acid  reaction,  and  a 

firm  clot. 

^9ar  colonies  1  day  37°  C. — The  growth  is  less  profuse  than  in  the  case  of 
S.  brevig  and  S.  pyogenes.  The  colonies  are  small,  round  or  oval,  and  slightly 
Pwahir.  Microscopically  conglomeration  is  well  shown.  Chains,  though  short. 
ve  not  uncommon.  Many  of  the  individuals  are  coccus-shaped,  but  bacillary 
fonna  are  common. 

S^rum  groicth  1  drnj  37^  C. — Microscopical  examination  shows  that  a  massing 
iwi'fency  Is  exhibited  by  the  individuals,  many  of  which  are  bacillary. 

f'^atinr  groirth  20°  C. — In  streak  culture  the  continuity  of  the  growth  is  well 
P'^^'^ed.  The  growth  is  fibster  than  that  of  typical  S.  scarlatina;,  but  slower  than 
t^t  of  typical  S.  pyogenes.  Impregsion-preparations  made  on  the  1 7th  day  ^'how 
tbic  the  individuals  are  entirely  coccus-shaped. 

I'athagi'Hirity. — A  mouse  injected  with  the  streptococcus  was  dead  in  one  day. 
Pwt-mortem  the  subcutaneous  tissues  around  the  site  of  inoculation  were  infli- 
cted with  turbid  exudation  that  was  found  microscopically  to  be  crowded  with 
tbe  organism  mostly  in  the  form  of  diplococci,  and  in  short  chains.  Tlie  organs 
*ve  congested,  and  the  spleen  was  enlarged  as  well  as  congested.  Cultures  from 
^  heart's  blood,  spleen,  kidney  and  liver  showed  no  growth,  but  the  streptococcus 
*»s  recovered  in  pure  culture  from  the  subcutaneous  exudation  around  the 
'itc  of  inoculation.  The  morphological  and  cultural  characters  of  the 
"^fptococcus,  on  recovery  from  the  mouse,  were  found  to  be  unaltered.  For 
■oicrophotog^phs  of  the  growth  on  the  surface  of  serum  and  also  in  brotl.. 
««  Figg.  3«)  and  31,  PUte  XIV. 

•^nthmary. — In  this  case,  on  the  eighth  day  of  an  attack  of  reputed  diphtheria. 
tl»e  ton.««il  was  sloughing.  Cultures  made  from  jnirGTf  <^-  ^^  i-st^ootf  cc.  of  the 
JOD^illar  secretion  failed  to  yield  B.  diphtherias,  but  all  contained  a  streptococcus. 
The  streptococci  present  in  all  cultures  from  the  tonsillar  secretion  appeared  to  be 
^^  the  same  kind,  and  resembled  S.  scarlatinui  in  morphological  and  cultural 
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p.B,Ko.  3.  charactfers.      The    specimen    isolated    from    the   eemm  tube  inoculated   with 

Jisvti^  ^^*  o^  tonsillar  secretion  was  injected  into  a  mouse,  which  succumbed  in 

^  o^l^L^*  ^^^      ^'    ^^  recovery  from  the  mouse,  the  streptoooccus  was  found  to  be  unaltered 

T  by  Dr.  ^°  morphological  ana  cultural  respects. 

^^°'  Case   VII. — In  this  case  there  was  no  examination  of  the  tonsillar  secretion, 

but  as  the  patient  had  a  sanguineous,  purulent  discharge  trom  the  nostril,  the 
opportunity  was  taken  of  examining  it. 

T.  P.  Female,  agred  4,  has  a  very  severe  attack  of  diphtheria.  Today,  the  sixth 
day  from  the  onset  of  the  disease,  rhinorrhcea  has  begun.  The  following  cultures 
were  made  from  the  nasal  discharge  : — 

^^^  4&</ooo  <^*  ^  serum  oulture. 
»      rsikvTs  ^'  ^  broth  culture. 
If      1000000  ^*  ^  serum  oulture. 
V      Turshuuis  cc.  a  broth  oulture. 

The  re!«ults  were  an  follows  : — Both  serum  cultures  gave  a  pure  growth  of  a 
bacillus  raorphulogicuily  indiKtinguishable  from  B.  (Sphtherise.  The  broth 
inoculated  with  ^^x^un^  cc.  of  the  nasal  disch::krge  also  showed  after  a  few  day^  a 
pure  culture  of  the  same  oi'ganism.  The  broth  inoculated  with  yimoTnso  of  the 
nasal  discharge,  however,  showed  no  growth  at  the  end  of  a  week  whoQ  it  watj 
discarded. 

Particulars  of  tlie  organuiit  holatvd. — The  diphtheria-like  bacillus  isolated  from 
the  serum  tube  that  had  been  inoculated  with  Tiyrrm^oTT  <^'  of  the  nasal  discharge 
was  found  to  also  resemble  B.  diphtherias  in  cultural  respects.  A  guinea-pig 
inoculated  with  1  oc.  of  a  48  hours'  broth  sub-culture  was  dead  in  two  days, 
and  showed  the  appearances  usually  produced  by  B.  diphtherias.  The  bacillofi 
was  recovered  from  the  site  of  inoculation,  but,  as  in  preTious  cases,  not  from 
elsewhere. 

Sumwury. — In  this  case,  therefore,  on  the  eighth  day  of  diphtheria,  and  on  the 
first  day  of  the  nasal  discharge,  the  latter  contained  at  least  one  million  virulent 
diphtheria  bacilli  per  cc.  In  ^z^xns  oc.  also  of  the  nasal  discharge  no  other 
organism  was  present. 

Summary. 

1.  Bacillus  diphtheria!  was  present  in  the  secretion  un  the  surface 

of  the  tonsil  in  five  out  of  six  cases  of  severe  diphtheria 
which  were  examined,  and  in  all  rases  it  produced  a 
fatal  result  on  a  guinea-pig  within  48  hours  of  injection. 

2.  In   four   cases  virulent    B.  diphtherias  was   present   in   the 

tonsillar  secretion  to  the  extent  of  at  least  1(X),U()U  per  cc.  ; 
and  in  one  case  (Case  I.),  where  a  higher  dilution  was 
made,  the  bacillus  was  found  to  exceed  250,000,  but  to  be 
under  one  million  per  cc.  of  the  tonsillar  secretion. 

3.  In  all  five  cases  where  it   was  present,  B.  diphtherias  was 

found  to  be  associated  in  the  tonsillar  secretion  with 
streptococci.  These  streptococci  were  in  all  cases  present 
to  the  extent  of  at  least  250,(H)0  per  cc.  of  the  tonsillar 
secretion.  In  the  single  case  (Case  I.),  where  a  higher 
dilution  was  made,  streptococci  were  found  to  be  more 
numerous  in  the  tonsillar  secretion  than  B.  diphtheriaB.  In 
that  particular  instance  there  were  at  least  a  million 
streptococci  present  per  cc.  of  the  secretion  on  the  surface 
of  the  tonsil. 

4.  In  one  case,  namely,  Case  VI.,  where  the  tonsil  of  the  patiient 

was  sloughing,  no  B.  diphtheria)  was  found  in  50000  ^^  ^^^s 
of  the  tonsillar  secretion.  The  only  organism  present  in 
the  cultures  was  a  virulent  streptococcus  that  bore  a 
resemblance  in  its  morphological  and  cultural  characters  to 
S.  scarlatinas. 
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5.  In  two  of  the  six  caaes  of  diphtheria  examined,  specimens  of  app  b, 

the  streptococci  that  were  associated  with  B.  diphtheriae  onthel 

in  the  tonsillar  secretion  were  injected  into  a  mouse,  bnt  oioffyof 

appeared  to  be  devoid  of  viralence  for  that  animal.  Oorioih 

6.  In  four  of  the  six  cases,  on  the  other  hand,  the  streptococci 

examined  were  fonnd  to  possess  virulence  for  a  mouse. 
The  virulent  streptococcus  isolated  from  one  case  resembled 
S.  pyogenes  in  morphological  and  cultural  characters ;  but 
that  present  in  the  other  three  cases  bore  a  resemblance  to 
S.  scarlatina  in  the  same  respects. 

7.  A   nasal    discharge,   which    begs^a    on    the    sixth    day    of 

diphtheria,  was  found  on  the  day  of  its  commencement  to 
contain  one  million  virulent  diphtheria  bacilli  per  cc. ;  and 
no  other  organism  was  present  in  T^Afyo  ^*  o^  i^- 


SECTION  IV. 
Scarlatinal  Otorrhosa. 

I  am  indebted  to  Dr.  Gayton  for  the  opportunity  of  examining 
^he  following  seven  cases  of  scarlatinal  otorrhcea.  My  chief 
♦'^Viject  was  to  see  whether  the  "small  Xerosis  like  bacillus,"  which 
^  Iiad  previously  found  to  occur  in  cultures  made  from  the  ear 
*  \iacharge,  might  not  possibly  in  some  cases  be  a  form  of  S.  scarla- 
^iiia?  that  had  been  overlooked  at  the  time  of  the  previous  exanii- 
•^^^tion,  owing  to  the  fact  that  I  was  not  then  acquainted  with  the 
V^niarkable  capacity  for  bacillus-formation  that  some  sti^ains  of 
^-  scarlatinas  exhibit.  The  following  procedure  was  adopted.  In 
^^"^ch  case  two  loopfuls  of  the  aural  discharge  were  distributed  in 
**^>c)ut  2  cc.  of  sterile  salt  solution,  and  from  this  dilution  a  tube  of 
'^^^liclified  blood-serum  and  a  surface  asrar  plate  were  inoculated. 

The  following  results  were  obtained  : — 

^  Case  I. — W.  C.  Male,  aged  4.  Third  week  since  the  onset  of  Bcarlatina,  and 
*^  *'><t  day  of  the  ear  discharge.  Both  serum  and  agar  cultures  yielded  a  strepto- 
V*^Hicud  in  pure  culture.  This  organism  left  broth  clear,  but  grew  in  the 
5^5^ «*m  of  a  collection  of  iiocouli  and  flakes  at  the  foot  of  the  tube.  Microscopically, 
^  ^^  growth  was  that  of  S.  medius,  but  conglomeration  was  rather  more  marke<l 
^*^on  nitual.  In  agar  condensation  fluid  some  conglomeration  was  i»een,  and  also 
^ew  bacillary  forms  occurred  here  and  there.  In  other  respects  the  organism 
indistinguishable  from  the  usual  form  of  S.  pyogenes. 


f^ASE  II. — E.  H.    Female,  aged  5.     Sixth  week  of  scarlatina,  and  first  day  of  the 
^  Tal  discharge.    The  agar  plate  showed  Staphylococcus  albus  and  citreus,  and 
^ter  a  few  days  some  minute  granular  irregularly  outlined  colonies  of  a  small 
'  <;illas  belonging  to  the  diphtheria  group.     The  serum  tube  showed  several 
^onieM  of  S.  albus,  and  in  the  condensation  fluid  at  the  foot  was  the  same 
"-•^'^anism  together  with  the  small  bacillus  of  the  diphtheria  group. 

The  small  bacillus  was  isolated  from  both  agar  and  serum  cultures,  and  sub- 

^  VI.  lture<  of  it  from  either  source  made  in  various  media  gave  the  same  result.-?. 

^  v^  broth  the  orj^anism  produced  slight  turbidity  and  a  fine  precipitate.     Micro- 

^^^^opically  little  groups  of  ^  small,  stunted,  gram-staining  bacillus  belonging  to 

t-Vkc  diphtheria  group,  were  visible.    In  agar  condensation  fluid,  similar  clumps  of 

'****'lli  stunted  bacilli  often  arranged  in  parallels  and  having  segregated  proto- 

l>\asm  were  seen.    On  the  surface  of  agar  the  colonies  were  small,  granular,  and 

'^^th  an  irregular  edge.     Microicopically  the  bacilli  w«?re  found  to  often   have 

P^i^ted  ends  ;  some  of  them  were  clubbed,  and  frequently  they  were  arranged  in 
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APP.  B,  No.  S.  pc^ndlelfl.    In  litmus  milk  no  change  was  prodnoed  at  first,  bnt  after  aeveral  days 

* — !    *  an  alkaline  reaction  was  seen.    In  the  coarse  of  a  month's  inonbation  the  alkaline 

On  the  Baoteri-  reaction  became  more  marked,  but  no  clot  was  prodnoed.    From  a  sub  culture  of 

SliSPbifDr''*'  ^®  bacillus,  isolated  from  the  serum  culture,  a  guinea-pig  was  inocalated«  bnt 

Qorion.      '  remaining  quite  unafifected. 

Case  III. — F.  K.  Male,  aged  6,  had  ear-ache  nine  days  ago,  followed  next  daj 
by  otorrhoBa.  The  scarlatinal  rash,  however,  did  not  appear  till  three  days  ago, 
Both  serum  and  agar  cultures  show  staphylooooouB  aniens,  and  a  majority  of 
streptoooocus  colonies.  The  streptococci  isolated  from  both  serum  and  agar  bad 
the  same  morphological  and  cultural  charaoters.  Broth  was  rendered  turbid,  and 
microscopically  the  growth  was  that  of  Streptoooocus  pyogenes.  In  agar  conden- 
sation fluid  there  was  some  lace-work  formation,  but  no  badllary  forms  were 
seen.  In  litmus  milk  an  acid  reaction  was  prodnoed,  but  no  clot  The  growth 
on  agar  and  also  on  gelatine  did  not  differ  from  that  of  8.  pyogenes. 

Oasb  IY. — P.  C.  Male,  aged  3.  Kighth  week  from  the  onset  of  scarlatina  and 
fifteenth  day  since  the  ear-discharge  began.  Both  serum  and  agar  coltores 
showed  two  kinds  of  organism,  namely,  a  streptoooocus  and  a  baiSllns  of  the 
diphtheria  group. 

In  the  case  of  the  serum  culture  from  this  otorrhoBa,  the  surface  of  the  serum 
showed  the  bacillus  alone,  but  in  the  condensation  fluid,  besides  the  baoillaB, 
longish  chains  of  a  streptococcus  were  present.  A  point  noticed  about  theee 
chains  when  the  serum  culture  was  flrst  examined  20  hours  after  inoculation  was 
that  the  individuals  of  which  they  were  composed  showed  a  distinctly  baoillary 
tendency.  An  ag^  plate  was  made  from  the  serum  condensation  fluid,  and  the 
streptococcus  thus  isolated  had  the  following  charactras.  In  broth,  the  fluid 
remained  clear,  and  at  the  foot  of  the  tube  was  a  nebulous  mass  that  was  found 
microscopically  to  consist  of  long  streptococcus  chains  exhibiting  a  marked 
tendency  to  conglomeration.  In  agar  condensation  fluid,  lace-work  pattern, 
conglomeration,  and  bacillus-formation  were  seen.  In  litmus  milk,  alter  two 
dayi),  a  strong  acid  reaction  accompanied  by  firm  clotting  was  seen.  The  growth 
on  agar,  as  also  on  gelatine,  was  slower  than  that  of  the  other  streptooooci 
isolated  from  ths  aural  discharges  and  was  indistinguishable  from  that  of 
S.  Rcarlatinae.  Impression  preparations  of  the  gelatine  colonies  after  10  days* 
growth  showed  on  careful  searching  some  spiudle  and  bacillary  shapes,  though 
they  were  by  no  means  common. 

The  morphological  and  cultural  characters  of  the  streptococcus  therefore 
resembled  those  of  S.  scarlatinse.  A  mouse  injected  with  it  died  on  the  20th  day, 
showing  congested  organs,  an  enlarged  spleen,  but  no  local  lesion.  From  the 
liver  two  forms  were  recovered,  one  identical  in  morphological  and  cultural 
re^pectA  with  B.  conglomeratus  described  in  my  last  report,  and  clotting  milk 
with  a  strong  acid  reaction  ;  the  other  a  streptococcus  identical  in  similar 
respects  with  the  streptococcus  that  was  also  described  in  the  same  report  as 
having  been  at  that  stage  of  the  inquiry  most  frequently  recovered  from  mice 
that  succumbed  to  inoculation  with  S.  scarlatina*.  The  result  of  injecting  a 
mouse  with  the  streptococcus  therefore  contirmed  the  opinion  that  it  was 
S.  scarlatinse. 

From  the  agar  plate  made  from  the  ear  discharge  a  streptococcus  similar  in 
morphological  and  cultural  character  to  S.  scarlatinas  was  also  recovered* 

The  bacillus  belonging  to  the  diphtheria  group,  also  isolated  from  the  present 
case,  had  the  following  characters.  Broth  was  left  clear,  growth  occurring  in 
the  form  of  a  collection  of  coarse  powder  and  grains  at  Sie  foot  of  the  tube. 
Microscopically  small  clumps  of  short,  diphtheria-like  bacilli  with  pointed  ends 
were  seen.  The  bacillus  stained  with  Gram.  In  agar  condensation  fluid  also 
the  growth  consisted  of  small  clumps  of  diphtheria-like  bacilli.  In  litmus 
milk  there  was  a  distinctly  acid  reaction  after  three  days ;  in  the  course  of  a 
month's  incubation  at  87°  C.  the  acid  reaction  became  more  decided,  but  no  clot 
was  produced.  On  agar  in  one  day  at  37°  C.  the  organism  grew  in  the  form  of 
minute  granular  coloni&s.  These  increased  in  size  so  that  after  some  days  the 
growth  was  raised,  opaque,  and  had  a  "  pearly  "  lustre.  A  guinea-pig  injected 
with  the  bacillus  was  unaffected. 

Gabe  V. — G.  G.  Female,  aged  3.  Fourth  week  of  scarlatina  and  22nd  day  of 
otorrhoea.  The  serum  culture  from  this  case  showed  Sta.  albus  and  a  small 
bacillus  of  the  diphtheria  group  but  which  failed  to  grow  on  sub-culture.  The 
agar  plate  showed  Sta.  albus  and  Sta.  citreoB,  a  streptococcus,  and  some  minut« 
granular  colonies  of  a  small  bacillus  of  the  diphtheria  group. 
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The  Btreptocoocns  isolated  from  the  agar  plate  had  the  following  ohafacfers.      app  B  No 
Broth  was  left  clear  and  floocoli  were  seen  at  the  foot  of  the  tube.    Micro-  -J- 

Mopically  the  growth  was  that  of  S.  pyogene:*,  bat  oonspicnons  conglomerAtion     On  the  Baot 
was  alflo  present.    The  oonglomeratlon  was,  in  fact,  as  marked  an  in  the  case  of    ?|fJfTbV^£w: 
the  growth  in  broth  of  the  streptococcus  recovered  most  frequently  from  the    Gordon! 
soffUtiiial  cadaver.    In  agar  condensation  fluid  conglomeration  was  marked  and 
ohsins  were  also  plentiful,  but  no  baoillary  forms  were  seen.    In  litmus  milk 
an  add  reaction,  but  no  clot  was  produced.    In  its  growth  on  agar  and  on 
gdatine  the  streptococcus  was  indistinguishable  from  S.  pyogenes. 

The  bacillus  isolated  from  the  agar  plate  left  broth  clear  and  formed  flakes  and 
dut  at  the  foot  of  the  tube.  Microscopically  the  organism  was  found  to  be  a 
6Tam-ataining  bacillus  of  tiie  diphtheria  fiT'oup,  showing  a  tendency  to  aggregate 
into  little  clumps.  In  litmus  xnilk  an  acid  reaction  was  produced  after  a  few 
days  In  the  course  of  a  month's  incubation  the  acid  reaction  was  increased,  but 
BO  clotting  took  place.  The  c^wth  on  agar  was  in  the  form  of  minute  granular 
mlooitt.  In  these  and  in  other  morphological  respects  the  bacillus  was  identical 
with  that  isolated  in  Case  lY. 

Case  VI.— £.  V.  Female,  aged  7.  Fourth  week  of  scarlatina  and  22nd  day  of 
Qtonrhoea.  The  serum  culture  made  from  the  discharge  gave  a  pure  culture  of 
itreptoooocu4.  The  agar  plate  showed  the  same  organism  in  an  overwhelming 
najoritj,  with  a  few  colonies  of  Sta.  citreus  and  some  small  granular  colonies  of 
I  iNMnUas  belonging  to  the  diphtheria  group. 

The  Htreptoooccus  isolated  from  the  serum  and  also  from  the  agar  plate  grew 
in  broth  in  the  form  of  flakes  and  floocuU,  leaving  the  fluid  clear.  Micro<«copically 
the  appearance  was  similar  to  that  of  S.  pyogenes.  Conglomeration  was  neen  at 
pliOM.  In  agar  condensation  fluid  laoe-work  was  present,  and  some  of  th(^ 
indiTidnalB  showed  a  slightly  badllary  tendency.  In  litmus  milk  an  acid 
-  nactioD  was  produced,  but  no  clot.  The  growth  on  agar  and  on  gelatine  was 
indiftiiiguishable  from  that  of  S.  pyogenes. 

The  bacillus  isolated  from  the  agar  plate  left  broth  clear,  forming  a  few 
^I  granules  at  the  foot  of  the  tube.  Microscopically  these  were  found  to 
be  small  clumps  of  a  Gram-staining  bacillus  of  the  diphtheria  group.  In  litmus 
Bulk,  after  a  few  days,  an  alkaline  reaction  was  produced.  In  a  month  the 
^ik^Une  reaction  became  more  marked,  but' there  was  no  clotting.  On  the  snrfn<N* 
^  ftgar  the  bacillus  grew  in  the  form  of  small  granular  colonies. 

Case  YIl. — M.  Female,  aged  5.  Fifth  week  of  scarlatina,  22nd  day  of 
<i^h(sa.  The  serum  culture  showed  many  colonies  of  bacilli  of  the  diphtheria 
type.  The  agar  pbite  showed,  besides  these,  a  few  colonies  of  Sta.  aureus.  No 
^ptoooccus  was  isolated. 

The  bacillus  present  in  the  serum  tube  had  the  following  characters.  Broth 
*w  vDMde  to  appear  turbid  from  the  presence  of  numerous  minute  flocculi.  Micro- 
^cal  examination  showed  that  the  minute  flocculi  consisted  of  bacilli  having 
pointed  ends,  retaining  Gramas  stain,  and  morphologically  resembling  H.  diph- 
^e.  In  litmus  miU[  an  acid  reaction  wa<i  clearly  perceptible  in  the  course  of 
^^  honrs,  and  after  a  month,  though  acidity  was  well  marked,  no  clot  was  pro* 
*^iiO(d.  On  agar  the  growth  consisted  of  round,  opaque,  raised  colonies  that  after 
«me  daya  acquired  a  faintly  yellow  tint.  Microscopically  it  was  found  that 
clnbq  and  segregated  protoplasm  were  features  of  the  bacillus  on  this  medium. 
A^ioea-pig  inoculated  with  1  cc.  of  a  4><  hours*  broth  sub-culture  of  the  bacillus 
'^«d  on  the  seventh  day,  showing  the  appearance  usually  produced  by  B.  diph- 
therije^  The  organism  was  recovered  by  making  a  serum  culture  from  the 
^dation  at  the  site  of  inoculation. 

From  the  agar  plate  made  with  the  dilution  from  this  ear  discharge,  however. 
I^es  a  bacillus  morphologically  and  culturally  resembling  the  ab^ve.  another 
Gram-staining  bacillus  belonging  to  the  diphtheria  group  was  isolated.  In  broth 
%ht  general  turbidity  was  produced  by  the  organism,  and  microscopically  little 
^'Qmp^  formed  of  pointed  bacilli  were  seen  In  agar  condensation  fluid  the 
appearance  was  similar  to  that  in  broth.  In  litmus  milk  an  alkaline  reaction  was 
PNuoed,  but  no  clot.  The  agar  colonies  were  small — smaller  in  fact  than  those 
^[  ^;  pyogenes^-circular  in  shape,  and  of  smooth  consistency.  Microscopically 
ihe  individuals  of  which  they  were  composed  were  seen  to  be  pointed  bacilli,  here 
^d  there  clubbed,  and  a  minority  showing  slightly  segregated  protoplasm.  A 
^'^"^tt^yig  injected  with  1  oo.  of  a  48  hours*  broth  culture  was  unaffected* 
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App.  B.  Xo.  3.  Summary, — The  resalt  of  fnrther  investigation  of  the  scarlatinal 
Ontheiacteri-  ^^r-Uischai^e,  therefore,  has  been  that  in  none  of  the  seven  cases 
oioffyofScaria-  examined  have  any  of  the  bacilli  present  been  found  to  admit  of 
GoriionT  ^^'       identification  w^ith  a  bacillus-forming  strain  of  S.  sairlatinse.     On 

the  other  hand  the  bacilli  met  with  in  scarlatinal  otorrhcea  admit 
of  differentiation  into  two  main  classes  according  as  they  produce 
an  acid  or  an  alkaline  reaction  in  litmus  milk.  The  former  appear 
to  approach  B.  diphtheriae  in  this  and  in  some  cases  in  other 
respects,  while  the  alkali-producing  bacilli  appear  to  resemble 
either  B.  Hofmann  or  B.  Xerosis. 

In  five  of  the  seven  cases  examined  the  ear-discharge  contained  a 
streptococcus.   Tn  four  cases  the  strepcococcus  present  could  not  oa 
morphological  and  cultural  grounds  be  identified  with  S.  scarla— 
time,  but  in  one  case  (Case  IV.)  the  streptococcus  isolated  from  th-^e 
ear-discharge  could  from  its  morphological  and  cultural  characters, 
and  also  from  the  result  of  injecting  a  mouse,  be  identified  wit 
S.  BcarlatinsB. 

SECTION    V. 
The  Effect  on  Strbptocoocus  ScARLATiNiB  of  Passtk 

IT  THROUGH  ANIMALS. 

The  observations  on  this  subject  recorded  in  last  year's  rep^>^ 
may  be  briefly  recapitulated  as  follows.     As  the  result  of  pasw^'' 
through  a   mouse,  it  was  found  that  a  change  in  the  featuf"'^'^ 
of   S.  scarlatinas  was  apt  to  take  place  in  one  of  two  direction^ 
In   some  cases  the  morphological   and   cultural   individuality    o€^ 
the    organism,   especially    the    bacillus-forming  capacity,  so   far 
from    undergoing     diminution,    became   actually  more    marke<l. 
Mor«.'    frequently,    however,    it    was    found    that     the    morpho- 
logical and  cultural  individiuility  tended  towards  becoming  lost. 
Bat  althoui^h  some  of  the  distinctive  characters  were  thus  sup- 
pressed, others,  such  as  bacillus-formation  in  various  media,  and  the 
lacework  arrangement  of  the  growth  in  agar  condensation  fluid, 
sufficed,    in   the    extent   to    which   they  were  exhibited,  to  still 
distinguish  the  modi  tied  form  of  S.  scarlatina?  recovered  from  the 
tissues  of  the  mouse  from  Streptococcus  pyogenes.    Accompanying 
this  tendency  to  loss  of  morphological  and  cultural  individuality, 
an  increase  of  virulence   appeared  to  be  in  some  cases  acquired  by 
S.  scarlatinas. 

In  one  instance  where,  as  the  result  of  passage  through  a 
mouse,  Streptococcus  scarlatinae  had  become  modified  in  the 
latter  direction,  the  experiment  of  passing  it  through  a  guinea- 
pig  had  been  made.  When  recovered  from  the  heart's  blood  of 
the  guinea-pig  the  organism  was  found  to  have  undergone 
further  modification,  and  to  be  with  difificultj'  distinguished  from 
S.  pyogenes.  Bacillus-formation  had  now  become  lessened,  no 
longer  being  visible  in  impression- preparations  of  the  gelatine 
colonies,  and  it  was  only  by  dint  of  its  behaviour  in  agar 
colonies  and  in  condensation  fluid,  and  also  by  the  extent  of  the 
lace-work  formation  in  agar  condensation  fluid,  that  the  strepto- 
coccus recovered  from  the  guinea-pig  could  be  distinguished 
from  streptococcus  pyogenes. 
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When  discaasing  the  bacteriology  of  the  scarlatinal  cadaver  in    app.  b.  No.3. 
last  year's  report,  these  &cts  were  taken  in  acconnt.     In  only  onthoBftcten 
iwo  of  the  10  fBial  cases  of  scarlatina  examined  coald  the  organism  t»ioffy  of  sgiria 
present  be  immediately  identified  with  S.  scarlatinse.     In  three  oSriion^ 
of  the  remaining  eight  cases,  however,  owing  chiefly  to  the  extent 
to  which  the  streptococcus  obtained  from  them  possessed  the 
power  of  forming  spindle  and  bacillary  forms  in  culture,  identity 
with  S.  scarlatinse  was  eventually  established.     In  altogether  five 
of  the  10  cases  examined  after  death  from  scarlatina,  therefore 
S.  Bcarlatinie  was  eventally  recognised.    But  in  the  five  other  eases 
1  Nvas  unable  to  say  more  than  that  it  was  highly  probable  that 
the  streptococcus  present  in  the  blood  and  or>r<inH  wan  a  Djoditied 
form  of  S.  scarlatina;.     This  probability  was  based  on  the  fact 
that  the  Btrept<x;occus  obtained  from  these  cases  had  the  sanu' 
characters  as  the    streptococcus    recovered  from  the  gniuea-pig 
m  the  single  instance  where  the  mouse  Streptococcus  scarlatina' 
had  been  then  passed  through  that  animal. 

The  chief  difficulty  with  regard  to  the  streptococcus  most 
frtquently  recovered  from  the  scarlatinal  cadaver  lay  in  its 
fesemblance  to  Streptococcus  pyogenes.  In  only  one  or  two 
special  chanicters  (such  as  conglomeration,  lace-work,  and  bacillus- 
formation)  could  it  be  distinguished  from  that  organism  ;  and  it 
was  not  so  much  in  the  presence  or  absence,  as  in  the  relative  crtent 
to  which  these  characters  were  exhibited,  that  difference  between 
4i8  streptococcus  of  the  scarlatinal  cadaver  and  S.  pyogenes  could 
be  detected. 

It  was  desirable  therefore  that  further  evidence  should  be 
Bonght  with  regard  to  the  effect  of  passiige  through  aninials  on 
ihe  characters  of  S.  scarlatinas  of  the  tonsillar  secretion  in  the 
iniMtype  of  scarlatina.  The  main  (juestion  requiring  elucitlHtioii 
^s— Does  streptococcus  scarlatinas  invariably  undergo  niodilica- 
tion  of  its  morphological  and  cultural  characters,  to  the  extent  of 
Jobs  of  individuality,  by  passage  through  aninials  ;  and,  if  so,  can  a 
Rage  be  reached  when  it  is  morphologically  and  culturally  in- 
(Ustingaishable  from  examples  of  Streptococcus  pyogenes  ? 

The  experiments  mentioned  in  last  year's  report,  in  whicli 
^.  Bcarlatinfe  had  been  passed  through  animals,  were  (with  the 
^ngle  exception  of  one  siimple  of  nasal  discharge)  all  carried 
"Qt  with  specimens  isolated  from  the  throat,  of  scarlatinal  cases. 
V  means  of  agar  plates.  In  the  following  cases,  however,  the 
Mium  on  which  S.  scarlatinas  was  in  the  first  i)lace  isolated 
^a«in  several  instances  solidified  blood-eerum.  Altogether,  eiijht 
•specimens  of  Strt»ptococcus  scarlatime  have  been  invest iirated. 
They  were  obtained  from  seven  sources.  I  will  descri])e  them  in 
^he  order  of  the  stage  of  scarlatina  in  which  they  were  isolated. 

^0. 1  — This  specimen  was  isolated  from  the  tonsillar  secretioo 
^  a  patient  on  the  second  day  of  scarlatina.  The  case  was  the 
^riieet  one  of  scarlatina  that  I  have  yet  had  the  opportunity  of 
examining.  Details  of  the  bacteriological  examination  wiU  be 
^ound  in  a  previous  section  :  section  III.,  tonsillar  secretion 
<iaring  scarlatina.  Case  I.  A  serum  culture  inoculated  with 
approximately  ^^^js  cc.  of  the  tonsillar  secretion  of  the  patient 
yi^Hed  two  ditferent  organisms,  one  a  virulent  streptococcne 
Uidifctininushable  from   Streptococcus   pyogenes,   the   other    the 
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APF.B,No.3.  present  example  of  Streptococcus  Bcarlatinap.  The  morpholc^ca 
Ontheiaoteri.  and  cultural  characters  of  both  streptococci  have  been  describee 
ojogyof  tokria-  in  detail.  This  example  of  S.  scarlatinsB  was  injected  into  a  moaa 
OoJA)iiT  (mouse  1),-  which  succumbed  on  the  third  day.    Post-mortem— iii 

organs  showed  congestion,  and  the  spleen  was  enlai^fed.  Then 
was  no  suppuration  at  the  site  of  inoculation.  Cultures  from  tlw 
spleen  and  kidney  of  the  mouse  gave  pure  growths  of  S.  bcsM 
tmsB.  The  morphological  and  cultural  characters  of  the  strepto- 
coccus on  recovery  from  the  mouse  were  re-examined.  The 
only  modification  that  had  taken  place  was  with  regard  to  the  rrt 
of  growth  on  gelatine,  which  was  now  a  little  faster  than  origi- 
nally. In  other  respects  the  streptococcus  recovered  from  the 
spleen  of  the  mouse  was  unaltered  ;  bacillus-formation,  add 
production,  and  the  clotting  of  milk  being  the  same  as  before, 
In  morphological  and  cultural  respects,  therefore,  the  streptoc«)ocn« 
when  recovered  from  the  spleen  of  the  mouse  was  practically 
unaltered.  For  micro-photograph  of  the  growth  on  semm,  sa 
Fig.  19,  Plate  XI. 

From  a  48  hours'  broth  sub-culture  from  a  single  colony  in  the 
agar  plate,  made  from  the  spleen  of  the  mouse,  another  mouse  and 
a  guinea-pig  were  inoculated. 

The  guinea-pig  was  dead  in  two  days.  Post-mort^m--the 
kidneys  and  liver  were  congested,  but  the  spleen  was  neither 
congested  nor  enlarged.  The  suprarenal  capsules  were  mud 
enlarged,  and  on  section  were  seen  to  be  engorged  with  Wood. 
The  vessels  in  the  subcutaneous  tissues  around  the  site^  (t 
inoculation  appeared  to  be  injected,  but  there  was  no  suppuratioD. 
Cover  glass  preparations  from  the  heart's  blood,  spleen,  kidney, 
and  liver  revealed  no  organisms,  and  cultures  made  from  the  same 
localities  remained  sterile.  Although  the  guinea-pig  died  within 
two  days  of  injection,  therefore,  no  growth  was  obtained  from  its 
blood  or  organs. 

The  mouse  (mouse  2),  also  inoculated  from  the  same  culture, 
died  on  the  ninth  day,  showing  congested  organs,  enlarged  spleen, 
and  suppuration  at  the  site  of  inoculation.  Agar  cultures  wer® 
made  from  the  heart's  blood,  spleen,  kidney,  liver,  and  from  « 
dilution  of  the  pus  at  the  site  of  inoculation.  All  cnltut*? 
remained  sterile  except  that  from  the  pus,  which  gave  a  pi^*] 
culture  of  the  streptococcus.  On  re-examination  it  was  found 
be  in  morphological  and  cultural  respects  the  same  as  before. 

For  micro-photographs  of  the  growth  of  the  streptococcus  hCP 
in  broth  and  on  the  surface  of  blood-serum,  see  Figs.  20  and  ^ 
Plate  XI. 

Slim  man/  of  No.  I. — An  example  of  Streptococcus  scarlatina 
isolated  from  t^^oVotf  cc.  of  the  tonsillar  secretion  of  a  patient 
the  second  day  of  scarlatina,  is  unaltered  in  its  morphological  a:: 
cultural  characters  by  passage  through  two  mice  in  successiC 
After  passage  through  the  first   mouse  it  did  not  appear  that 
pathogenicity  for  the  mouse  was  raised,  for  a  second  mouse  inoc 
.   lated  with  the  streptococcus  when  recovered  from  the  spleen 
mouse  1.  did  not  succumb  till  the  ninth  day:  a  guinea-pig,  ho 
ever;  inoculated  at  the  same  time,  and  from  the  same  culture 
the  secbrid  mouee,  was  dead  in  two  days;    Culturesmade fromt 
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App.  B.No.3.  fatal  disease  in  three  mice  in  succession.  Nor  did  its  virulence 
On thoBacteri-  for  the  mouse  appear  to  be  raised.  It  may  be  again  observed 
oiogyofScariA-  that  an  example  of  S.  jiyogenes  also  isolated  from  jjfififrss  ^c.  of 
QmyonT  ^^'      the  tonsillar  secretion  of  the  same  patient  was  equally  unaltered 

in  morphological  and  cultural  respects  on  recovery  from  a  mouse 

which  succumbed  to  it  on  the  8th  day. 

No.  III. — Three  different  streptococci  were  isolated  from  a 
serum  culture  made  from  ^^^Vdit  cc.  of  the  tonsillar  secretion  of 
this  case  on  the  fourth  day  of  scarlatina.  The  result  of  the 
bacteriological  examination  of  the  tonsillar  secretion  was  described 
above.  See  Section  ILL,  Tonsillar  Secretion  during  Scarlatina, 
Case  IV. 

Streptococcus ^  ]. — The  first  organism  was  indistinguishable  in 
morphological  and  cultural  respects  from  S.  pyogenes.  A  mouBe 
injected  with  it  died  in  48  hours  and  the  streptococcus  was 
recovered  from  its  blood  and  organs  in  pure  culture.  The 
morphological  and  cultural  characters  of  the  streptococcus  after 
passage  through  the  mouse  were  re-examined  and  found  to  be 
unaltered. 

Streptfjcocctis  2. — The  second  organibm  isolated  from  the  serum 
culture  had  all  the  morphological  characters  of  S.  scarlatinae,  and 
also  all  the  cultural  characters  of  that  organism  save  one  ;  namely, 
that  in  litmus-milk  there  was  only  a  slightly  acid  reaction,  and  no 
clotting  was  efiPected.  As  examples  of  S.  scarlatinae  that  did  not 
produce  a  strong  acid  reaction  and  did  not  clot  milk,  had  been 
previously  isolated  from  -scarlatinal  throats,  the  fact  that  this 
organism  also  failed  in  these  two  respects  to  coincide  with  typical 
8.  scarlatinae  was  not  held  to  disqualify  it  from  being  considered 
a  strain  of  that  organism.     Its  characters  were  as  follows  : — 

Brotlt  one  da'/  M^  C. — The  streptococcus  leaves  the  fluid  clear 
and  grows  in  the  form  of  a  coherent,  conglomerate  mass  at  the 
loot  of  the  tube.  Microscopically  the  appearance  is  indistinguish- 
able from  that  of  the  most  coherent  type  of  S.  scarlatinae.  The 
individuals  are  entirely  coccus-shaped. 

Af/ar  condensatiuu  fluid  twi)  dftt/s  1^7°  C. — The  streptococcus 
grows  in  coherent  masses  that  are  with  difficulty  sutficiently 
separated  for  microscopical  examination.  The  individuals  are 
entirely  coccus-shaped. 

Serum  nindniH(ition  flu  id  our  daif  37^  C\ — Chains  are  better 
developed  than  in  the  preceding  media.  A  tendency  to  mas^siu^ 
is  seen.     The  individuals  are  entirely  cocci. 

Litmus  milk  37^  0. — There  is  a  feeble  acid  reaction  after  two 
days.     In  one  week  there  is  fair  acidity,  but  no  clot. 

Agar  colonies  one  day  37""  C. — The  growth  is  less  profuse  than  in 
the  case  of  S.  pyogenes.  In  shape  and  markings  (nodulation) 
the  colonies  are  indistinguishable  from  colonies  of  S.  scarlatina?, 
^licroscopically  cocci  are  in  the  majority,  but  bacillary  forms  are 
also  numerous. 

Serum  growth  one  dag  37^  C  — The  growth  shows  very  marked 
conglomeration,  and  requires  crushing  in  between  two  cover 
glasses  in  ordt^r  to  c^et  it  thin  and  separated  enough  for  micro- 
eoopical  examiuatioQ.    Wheu  separated  out  in  thisN^'ay.  many  of 
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App.  B,  No.  3.    scarlatina,  except  that  it  did  not  produce  a  strongly  acid  reaction  and 
On  theiacieri*  ^^^  not  clot  milk  had  become  changed.    When  recovered  from  the 
oiogyofS^Ub-  mouse,  all   the  characters  by  which  it  was  distinguished  from 
GoiiioiL^   '*      S.  pyogenes  had  disappeared.     It  was,  in  fact,  now  indistinguish- 
able from  streptococcus  No.  1  isolated  from  the  same  source. 

No.  IV.^ — Streptococcus  3.— The  third  streptococcus  isolated  from 
the  serum  tube  inoculated  with  ^i^fVo  ts  cc.  of  the  tonsillar  secretioa 
of  the  preceding  case  was  indistinguishable  from  the  examples  of 
S.  scarlatina)  isolated  from  Cases  I.  and  II.  In  broth,  coherency 
was  much  less  marked  than  in  the  case  of  streptococcus  II.  In 
Litmus-milk  a  strong  acid  reaction  and  firm  clotting  were  produced 
in  48  hours.  Bacillus-formation  was  seen  in  the  growth  on  solid 
media.  A  mouse  (mouse  I)  inoculated  with  a  48  hours'  broth 
sub-culture  was  ,dead  on  the  third  day.  The  organism  ^ 
recovered  from  the  pus  at  the  site  of  inoculation  but  not  froio 
elsewhere.  It  was  found  to  be  unaltered  in  morphological  and 
cultural  respects.  A  second  mouse  and  a  guinea-pig  were  nov 
inoculated.  The  guinea-pig  was  dead  in  three  days  and  shovej 
congested  organs  and  enlarged  suprarenal  capsules,  but  no 
organisms  were  demopstrated  in  sxtu^  and  cultures  from  tho 
heart's  blood,  spleen,  kidney,  and  liver  showed  no  growth.  Tko 
mouse  (mouse  2)  died  on  the  13th  day.  The  streptocoocuB  vyv 
recovered  from  pus  at  the  site  of  inoculation  and  also  froin.# 
spleen  and  kidney  of  the  mouse  in  pure  culture,  and  re-examined. 
It  was  found  to  be  still  unaltered  in  morphological  and  cnltniv 
respects.  A  third  mouse  was  now  inoculated.  The  moitfe 
(mouse  3)  was  a  young  one  and  small.  It  was  dead  in  48  hourt 
and  the  streptococcus  was  recovered  from  its  heart's  blood,  spleeDj 
kidney,  and  liver  in  pure  culture,  and  was  found  to  be  stiU 
unaltered  in  morphological  and  cultural  respects.  For  a  micro- 
photograph  of  the  growth  on  serum  after  recovery  from  the  la^ 
mouse,  see  Fig  25,  Plate  XII. 

Summary  of  No,  IV, — The  morphological  and  cultural  cha* 
racters  of  this  example  of  S.  scarlatinae  were  unaltered  after 
passage  through  three  mice  in  succession.  The  fact  that  the  third 
mouse  died  in  a  shorter  time,  than  the  two  previous  ones  >**a* 
probably  due  to  its  being  a  young  one. 

No.  Y. — This  specimen  of  S.  scarlatinae  was  obtained  from  the 
tonsillar  secretion  of  a  patient  on  the  fifth  day  of  scarlatina.  Tbo 
result  of  the  bacteriological  examination  of  the  case  has  beeo 
previously  described.  See  Section  III.  :  tonsillar  secretion  dti^ 
ing  an  attack  of  scarlatina,  Case  VI.  The  organism  was  obtain^ 
in  a  different  way  to  the  other  examples  of  S.  scarlatiuje.  ^ 
serum  tube  inoculated  with  approximately  Too^ofro  cc.  of  ^^ 
tonsillar  secretion  of  the  patient  gave  what  appeared  to  beap^ 
culture  of  S.  scarlatina?.  After  48  houi-s' incubation  at  37*^^.  j^ 
whole  of  the  jjrowth  was  scraped  off  the  serum  culture,  suspend^ 
in  1  CO.  of  sterile  broth,  and  a  half  of  it  injected  into  a  mouse, ^^ 
other  half  into  a  guinea-pig.  The  guinea-pig  was  unaffected,  o«^ 
the  mouse  died  on  the  fifth  day  showing  congested  organe,  *^ 
enlargetl  spleen,  and  pus  at  the  site  of  inoculation.  Cultures  froX^ 
the  blood  and  organs  of  the  mouse  showed  no  growth, but  thep^ 
showed  Streptococcus  scarlatina^  in  situ  and  gave  also  a  pnr* 
culture  of  it. 
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App.  B.No.3.  sliowiug  congested  organs,  an  enlarged  spleen,  and  pus  at  the  s 
Onthei«ctori-  ^^  inoculation.  The  streptococcus  was  recovered  from  the  p 
f/^'TSf^"**"  but  not  from  elsewhere.  On  examining  its  morphological  a 
OoJdon^    '*      cultural  characters,  they  were  found  to  be  unaltered.    Guinea-] 

No.  2,  inoculated  with  the  same  culture,  and  at  the  same  time 
mouse  No.  ^,  died  on  the  tenth  day,  showing  congested  kidn€ 
and  liver,  and  enlarged  suprarenal  capsules;  but,  as  usually  the  a 
with  guinea-piffs  that  die  after  inoculation  with  S.  scarlatinse,  t 
spleen  was  neither  enlarged  nor  congested.  Cultures  made  in 
the  heart's  blood,  spleen,  kidney,  and  liver  of  this  guinea-f 
showed  no  growth. 

Summary  of  No,  VI, — This  specimen  of  S.  scarlatinse  isolat 
from  the  secretion  on  the  surface  of  the  tonsil  of  a  patient  duri 
the  fifth  week  from  the  onset  of  scarlatina  produced  a  fatal  res 
on  a  mouse  nine  days  after  inoculation.  A  guinea-pig  inoculat 
at  the  same  time  as  the  mouse  was  unaffected.  From  the  liver 
the  mouse  S.  conglomeratus  and  the  "  mouse  S.  scarlatinse"  w< 
recovered.  From  the  pus  at  the  site  of  inoculation  of  the  sai 
animal  S.  scarlatinse,  unaltered  in  morphological  and  cultu 
respects,  was  recovered  and  injected  into  a  second  mouse  an( 
second  guinea-pig.  Mouse  No.  2  died  on  the  fourth  day,  and  t 
streptococcus  was  recovered  from  the  pus  at  the  site  of  inoculatit 
and  found  to  be  unaltered  in  morphological  and  cultu  ml  respe< 
Guinea-pig  No.  2  died  on  the  tenth  day,  and  cultures  from 
blood  and  organs  showed  no  growth.  This  example  of  S.  scar 
tinse,  therefore,  was  not  altered  in  morphological  and  cultu 
respects  on  recovery  from  the  second  mouse. 

No.  VII. — The  case  from  which  tliis  example  of  S.  scarlati 
was  isolated  was  one  of  those  in  which  the  symptoms  w^ere  i 
sufficiently  typical  of  scarlatina  to  justify  the  clinical  diagnosis 
the  disease.  Since  the  patient  desquamated,  however,  there  can 
little  doubt  as  to  the  nature  of  the  malady. 

• 

The  streptococcus  was  isolated  from  a  surface  agar  plate  mii 
from  a  swab  that  had  been  rubbed  on  the  tonsil  and  fauces.  'I 
orijcanism  grew  in  hvoth  in  the  form  of  a  nebulous  mass  at  the  f 
of  the  tube,  the  tiuid  remaining  quite  clear.  Microscopically 
growth  consisted  of  long  chains  showing  considerable  tendene} 
conglomeration  at  i)laces.  The  majority  of  the  individuals  w 
round  or  oval,  but  some  were  slightly  rod-shaped.  In  litnnis  m 
a  strong  acid  reaction  and  firm  clotting  were  produced  in  for 
eight  hours.  The  growth  on  arfar  was  that  of  S.  scarlatina* ;  t 
is  to  say,  it  was  less  (extensive  than  in  the  case  of  8.  pyogeii 
several  of  the  colonies  were  nodulated,  and  microscopica 
bacillary  forms  w^ere  numerous.  On  (/r/afhie  the  growth  was  sl< 
and  impression  preparations  made  on  the  fifth  day  showed  so 
spindle  and  bacillary  forms. 

A  mouse  inoculated  with  the  streptococcus  died  on  the  eigl 
day.  Post-mort(Mn  there  was  no  suppuration  at  the  site  of  inocu 
tion,  but  a  neighbouring  lymphatic  gland  was  enlarged  a 
softened,  and  a  cover  glass  preparation  from  it  w^as  found  to 
swarming  with  the  streptococcus,  chiefly  in  the  form  of  diplo-co< 
'l^he  organs  of  the  mouse  were  congested,  and  the  spleen  > 
enlarged.  The  streptococcus  was  recovered  from  the  heart's  blo' 
si)leen.  kidney,  lung,  and  also  from  the  local  lymphatic  glai 
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Fruui  whatever  source  in  the  mouBe  it  was  ubtaiued,  the  8trepto     app.  b,  No.  s. 

coccus  had  the  following  characters  : — In  Irroth  general  turbidity   on  the  Bacteri- 

was  produced,  and  a  loose  precipitate;    microscopically,  chains  oiojryof8<»riifc- 

were  of  mediam  length,  and  conglomeration  was  exhibited   at  oonion^ 

places;  many  of  the  individuals  showed  a  bacillary  tendency. 

In  agar  condensation  fluid  some  lacework  was  seen,  but  it  was  not 

extensive  ;  bacillary  forms  were  not  uncommon.     In  serum  con- 

dematton  fluid  chains  were  extremely  well  developed,  and  the 

great  majority  of  the   individuals  were  coccus -shaped,  though 

fie?eral  bacillary  forms  were  also  seen.     Litmus  milk  showed  a 

rtrong  acid  reaction  and  firm  clotting  in  forty-eight  hours.     On 

o^ar  the  growth  was  much  faster  than  prior  to  passage  through  the 

moose,  and  was  now  in  fact  as  copious  as  the  growth  of  S.  i)yogenert 

on  the  same  medium  ;  microscopically,  bacillus  formation  was  very 

well  marked.    On  serum  there  was  very  fair  growth,  and  here  again 

bacillary  forms  were  to  be  seen  by  no  means  infrequently.     The 

growth  on  geUitine  was  much  faster  than  at  tirst,  and  was  now  in  fact 

as  fa8t  as  ihat  of  S.  pyogenes  ;  impress-preparations  on  the  fifth 

day  showed  very  few  definitely  bacillary  forms,  though  an  oval  or 

Hemi-bacilLirv  tendency  was  not  rare. 

Summary  of  No,  VII, — The  streptococcus  had,  therefore, 
undergone  some  modification  by  passage  through  a  mouse.  The 
power  of  clotting  litmus  milk  with  a  strong  acid  reaction  was 
maintained,  and  bacillus-formation  was  still  marked.  On  the 
other  hand  the  macroscopical  appearance  of  the  growth  in  broth, 
on  ai?ar,  and  on  gelatine,  w^hich  was  in  the  tirst  place  quite 
different  from  that  of  S.  pyogenes,  was  now  indistinguishable 
trcm  the  same.  Some  of  the  characters  distinguishing  the 
streptococcus  from  S.  pyogenes  had  therefore  vanished,  but  the 
<*xtent  of  bacillus-formation,  and  the  production  of  a  strong  acid 
J^tion  accompanied  by  clotting  in  litmus  milk,  still  distinguished 
<he  streptococcus  recovered  from  the  mouse  from  S.  pyogenes. 

No.  VIII. — The  streptococcus  in  the  present  instance  was 
'solated  from  a  scarlatinal  ear- discharge.  The  patient  was  in  thi^ 
^i/?hth  week  of  scarlatiTfta,  and  it  was  the  15th  day  of  the  otorrhoea. 
-^  Herum  culture  made  from  a  dilution  of  the  ear  discharge  yielded 
^lie  streptococcus  together  with  a  small  bacillus  beloii<^ing  to  th«* 
'liphtheria  group. 

The  characters  of  the  streptococcus,  which  have  been  des(^ribe(l 
Previously,  were  as  follows.  In  brotli  the  fluid  remained  clear 
'^•Ud  at  the  foot  of  the  tube  was  a  nebulous  mass  of  growth  that 
^'as  found  microscopically  to  consist  of  long  streptococcus  chains 
^^Xhibiting  a  marked  tendency  to  conglomeration,  lu  agar  con- 
^^<ins' it  ion  fluid  there  was  seen  lace-work  pattern,  conglomeration, 
^nd  bacillus-formation.  In  litmus  milk  a  strong  acid  reaction  and 
^rm  clot  was  present  in  48  hours.  The  growth  on  agar  and  on 
gelatine  was  indistinguishable  from  that  of  8.  scarlatinae,  bacillary 
forms  being  seen  in  both. 

A  mouse  injected  with  a  48  hours  broth  sub-culture  of  the 
streptococcus  died  on  the  20th  day.  Post-mortem  no  local 
suppuration   was  seen,  but  the  organs  were   congested,  and  the 

spleen  enlarged.     From   the  liver  of    the  mouse  a  form  of   S. 

conglomeratus  that  clotted  litmus-milk  in  48  hours  with  a  strong 
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APP.  H,  No.  8. 

On  the  Baofceri- 
blogy  of  Scarla- 
tina :  by  Dr. 
Gordon. 


SUMMARY   OF   SECTION   V. 

1.  Out  of  eight  streptococci,  isolated  from  scarlatinal  patients, 

and  closely  resembling  or  identical  with  Streptococcus 
scarlatinas,  five  were  found  to  be  unaltered  in  morphological 
and  cultural  respects  on  recovery  from  mice  thjit  succumbed 
to  inoculation  with  them.  On  several  occasions  when  one 
of  the  five  streptococci,  recovered  from  a  mouse  and  found 
to  be  unaltered  iu  morphological  and  cultural  respects,  was 
injected  into  further  mice,  no  inci*ea8e  of  virulence  for  the 
mouse  was  exhibited.  These  five  examples  of  Streptococcus 
scarlatinas  that  retained  their  morphological  and  cultural 
individuality  had  all  been  isolated  in  the  first  place  from 
the  secretion  on  the  surface  of  the  tonsil  of  a  patient  under- 
going an  attack  of  scarlatina,  and  all  clotted  litmus  milk 
with  a  strong  acid  reaction. 

2.  A  streptococcus  (No.  3)  present  in  the  tonsillar  secretion  with 

one  of  these  unaltered  streptococci,  and  having  the  morpho- 
logical and  cultural  characters  of  S.  scarlatinas,  except  that  no 
strong  acid  reaction  and  no  clot  was  produced  in  litmus 
milk,  underwent  such  modification  in  passing  through  a 
mouse  that  the  organism  recovered  from  the  mouse  was 
indistinguishable  in  morphological  and  cultural  respects 
from  Streptococcus  pyogenes. 

3.  A  streptococcus  (No.  7),  isolated  from  the  throat  of  a  case  of 

suspected  scarlatina,  was  found  to  have  undergone  some 
nioditication  when  recovered  from  the  blood  and  organs  of 
a  mouse  that  succumbed  to  inoculation  with  it.  But, 
although  on  recovery  from  the  mouse  its  morphological  and 
cultural  individuality  was  diminished,  the  streptococcus 
could  still  be  distinguished  from  Streptococcus  pyogenes. 

4.  An  example  of  8.  scarlatinas  (No.  S)  isolated  from  an  ear 

discharge,  as  the  result  of  passage  through  a  mouse  under- 
went modification  in  the  two  directions  described  in  the 
last  report. 

f).  On  sevei'al  occasions,  when  a  mouse  succumbed  to  inocula- 
tion with  Streptococcus  Fcarlatinae  the  organism  was  only 
recovered  from  the  site  of  inoculation.  Congestion  of  the 
organs  and  enlargement  of  the  spleen  was,  however,  present 
in  these  cases. 

G.  S.  scarlatinas  when  isolated  from  the  tonsillar  secretion  of  a 
case  of  scarlatina,  does  not  appear  to  be  pathogenic  to  the 
guinea-pig.  When,  however,  the  same  organism — unalt^ered 
apparently  in  morphological  and  cultural  respects — is  re- 
covered from  a  mouse  that  has  succumbed  to  it,  injection  of 
it  into  a  guinea-pig  is  now  followed,  in  some  cases,  by  a  fatal 
result.  In  all  cases  where  such  a  guinea-pig  succumbed,  the 
organs  were  congested  and  suprarenal  capsules  enlarged,  but 
all  cultures  made  from  the  blood  and  organs  remained 
sterile.  In  one  recent  case,  however  (No.  5),  where 
cultures  from  the  blood  and  organs  of  the  guinea-pig  were 
sterile,  a  culture  made  from  an  enlai'ged  l^'mphatic  gland 
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near  the  site  of  inoculation  gave  a  pure  growth  of  S.  scarla-   app.  b.  xo 
tinae.    The  organism  recovered  from  the  lymphatic  gland  on  the  Bad 
of   this   guinea-pig  was  found  to  have  lost  none  of  the  ^^^a^  bV^r? 
morphological    and    cultural    characters    that    distinguish  ooraon. 
Streptococcus  scarlatinse  from  Streptococcus  pyogenes. 


SECTION    VI. 

The  Furthbr  Comparative  Study  op  Streptococcus 

Pyogenes. 

As  S.  searlatiuie  occurs  in  the  secretion  on  the  surface  of  the 
tonsil  during  an  ordinary  attack  of  scarlatina,  its  characters 
are  so  different  from  those  of  Streptococcus  pyogenes  that  the 
Hsk  of  confusing  the  two  organisms  is  a  superficial  one.  More- 
over, the  recent  experiments  described  in  the  preceding  section 
show  that  some  examples  of  S.  scarlatinas  are  unaltered  by  jmssa^^e 
through  a  succession  of  mice,  so  that  in  their  case  there  is  no 
reason  to  suppose  that  the  morphological  and  cultural  individuality 
of  S.  scarlatinie  is  otherwise  than  permanent. 

But,  besides  Streptococcus  scarlatinse,   virulent   specimens    of 
Streptococcus  pyogenes  have  been  isolated  on  some  occasions  from 
the  tonsillar  secretion  of  a  case  of  ordinary  uncomplicated  scarla- 
tina.   All  such  specimens  of  S.  pyogenes  have  been  re-examined  in 
morphological  and  cultural  respects  after  jjassage  through  a  mouse, 
and  on  no  occasion  as  yet  has  any  alteration  been  found  to  have 
taken  place.    Nor  have  other  virulent  examples  of  S.  pyogenes 
obtained   from    non-scarlatinal   sources   been   found   to   undergo 
appreciable  change  in  their  morphological  or  cultural  characters  as 
the  result  of  passage  through  a  mouse.     The  morphological  and 
cultural  characters  of  S.  pyogenes,  therefore,  appear  to  be  also 
fixed. 

In  some  instances  of  Streptococcus  scarlatinte  then  their  dis- 
tinction from  Streptococcus  pyogenes  seems  to  be  permanent.  In 
other  instances,  however,  S.  scarlatinas  loses  some  of  its  differential 
<^)iaracters  as  the  result  of  passage  through  a  mouse.  It  was  men- 
tioned in  my  last  report  that  on  one  occasion  where  such  modifica- 
tion had  been  produced  by  passage  through  a  mouse,  still  further 
^088  of  differential  characters  resulted  on  tbe  organism  being 
Passed  through  a  guinea-pig,  and  it  was  only  in  on<*  or  two 
''P^ial  points  that  the  streptococcus  recovered  from  the  jjfuinea-piy: 
^'ild  be  distinguished  from  Streptococcus  pyogenes. 

.  Recalling  once  more  the  results  of  the  bacteriological  examina- 
^on  of  the  scarlatinal  cadaver,  it  will  be  recollected  that  in  live  of 
^^^  ten  eases  examined  after  death  from  scarlatina  the  strepto- 
^U8  obtained  from  the  blood  and  organs  (and  in  one  ease  from 
^he  secretion  on  the  surface  of  the  tonsil  as  well)  was  identical  in 
Morphological  and  cultural  respects  with  the  streptococcus  just 
Mentioned  as  being  obtained  from  the  guinea-pig.  It  was  in  tact 
only  by  dint  of  the  same  special  points  that  a  difference  from 
^^ptococcus  pyogenes  could  be  detected.  These  were  with  regard 
^  Conglomeration  in  broth  culture,  lace-work  in  agar  condensation 
J^M,  and  bacillus  formation  both  in  the  latter  medium  and  also  in 
^  5gar  colonies.    All  three  characters  were  more  extensive  in  the 
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B,  Kaa.  case  of  the  streptococcuR  from  the  gninea-pig  and  in  that  from  the 
iBaoteri-  Scarlatinal  cadaver  than  in  examples  of  Streptococcus  pyogenes 
b  ^''^  with  which  comparison  had  been  up  to  that  time  made. 

But,  although  the  streptococcus  present  in  five  fatal  cases  of 
scarlatina  coincided  with  the  specimen  of  S.  scarlatinsB  that  had 
been  modified  by  passage  first  through  a  mouse  and  then  through 
a  guinea-pig,  and  although  this  streptococcas  showed  the  same 
points  of  variance  with  pyogenes  as  did  the  streptococcus  obtained 
from  the  guinea-pig,  I  was,  nevertheless,  unable  to  definitely 
identify  it  with  Streptococcus  scarlatinsa.  The  reason  why  no  final 
decision  in  the  matter  could  be  arrived  at  was  the  circumstance 
that,  in  other  respects  than  in  the  special  points  mentioned,  there 
was  nothing  to  distinguish  these  two  streptococci  (from  the  guinea- 
pig  and  from  the  scarlatinal  cadaver  respectively)  from  Strepto- 
coccus pyogenes,  and  also  because  in  these  very  points  the 
difference  was  in  the  case  of  some  specimens  of  pyogenes  only  a 
matter  of  degree. 

It  was  desirable,  therefore,  to  collect  further  specimens  of 
Streptococcus  pyogenes,  and  to  see  whether  any  exceptional 
instances  of  that  oiiganism  occur  in  which  coaglomeration  in  broth 
culture,  laee -work  in  agar  condensation  fluid, and  bacillus  formation 
both  in  the  latter  and  in  agar  colonies  occur  as  extensively  as  in 
th**  case  of  the  streptococcus  recovered  on  five  occasions  from  the 
scarlatinal  cadaver,  and  on  one  occasion  from  the  guinea-pig  that 
had  been  inoculated  with  the  mouse  Streptococcus  scarlatinse. 

Accordingly,  during  the  past  year  I  have  continued  to  examine 
examples  of  Streptococcus  pyogenes,  and  especially  in  these  three 
respects.  Among  the  examples  of  pyogenes  that  were  scrutinised, 
three,  owing  to  tlie  circumstances  in  which  they  were  found,  were 
specially  suited  for  this  purpose  of  comparison.  The  first  of  them 
was  kindly  given  me  by  Dr.  Andrewes.  It  was  obtained  in  pure 
culture  from  the  heart's  blood  of  a  patient  who  liad  succumbed  to 
a  non-scarlatinal  septieaemic  infection  originating  from  the  region 
of  the  larynx.  From  the  mucous  membrane  of  the  latter  organ 
a  suppurating  sinus  extended  to  the  cricoid  cartilage  which 
hud  become  necrosed.  Adhesive  pericarditis  was  found  post- 
mortem, and  there  were  infarcts  in  the  spleen.  The  patient,  an 
adult  woman,  had  also  suffered  from  acute  parenchymatous 
nephritis.  The  streptococcus  present  in  the  heart's  blood,  and 
which  had  doubtless  directly  contributed  to  the  fatal  result,  had 
presumably  spread  from  the  mucous  membrane  of  the  larynx. 
As  scarlatina  was  clinically  excluded,  this  was  a  good  instance  of  a 
fatal  streptococcic  invasion  in  a  non-scarlatinal  case,  starting, 
moreover,  from  the  neighbourhood  of  the  region  to  which  is 
traced  the  fatal  streptococcic  invasion  that  occurs  in  scarlatina. 

The  streptococcus  obtained  from  the  heart's  blood  of  this  patient 
had  the  following  characters  : — 

J5ro/^,  1  ^rt//,  37°  C— The  fluid  remainsclear.  Growth  occurs  at 
the  foot  of  the  tube  in  the  •  form  of  small  white- masses  and 
flocculi.  Microscopical  examination  shows  that  the  organism  is  a 
streptococcus,  which  though  not.  coherent,  nevertheless  exhibits 
conspicuous  conglomeration,  equalling  in  this  respect  the  strepto- 
.  coccus  \nofit  frequently  bbtained'froihthe  searlatinAl- cadaVer;  -' 
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A{/ar  conffpHsaUon  fluids  2  eUiys^  37°  C. — Lace- work  is  present,  app.  b,  No.  s. 

and  is  as  extensive  as  in  the  case  of  the  streptococcus  from  the  qd  the^tarf- 

scarlatinal  cadayer.    The  majority  of  the  individuals  are  cocci,  oiogyofsoiru- 

but  distinctly  bacillary  forms  occur.  nl^don. 

Serum  condensation  fluids  1  day^  37^  C. — Chains  of  medium 
length  composed  entirely  of  coccus-shaped  individuals  are  seen. 

litmus  milky  37*  C. — ^A  slightly  acid  reaction  is  produced  in  the 
course  of  48  hours.  In  10  days  the  acidity  is  increased,  but  is  not 
'^  strong,"  and  there  is  no  clotting. 

Agar  colonies^  1  dfoy,  37°  C. — ^The  growth  is  microscopically 
indistinguishable  from  that  of  the  streptococcus  of  the  scarlatinal 
cadaver.  The  latter,  as  was  mentioned  in  my  last  report,  is  micro- 
scopically indistinguishable  on  agar  from  the  usual  form  of 
^.  pyogenes.  Microscopically,  while  the  majority  of  the  indi- 
viduals are  cocus-shaped,  several  bacillary  form  are  seen. 

Sennngrowthy  1  day,  37°  C. — Indistinguishable  from  the  strepto- 
ooccus  of  the  scarlatinal  cadaver  and  from  S.  pyogenes. 

Gelatine  growth^  20^  C. — Both  macroscopically  (Fi^.  35, 
Folate  XV.,  Tube  III.)  and  microscopically  indistinguishable  from 
t  lie  growth  either  of  the  streptococcus  of  the  scarlatinal  cadaver, 
« »r  of  S.  pyogenes.  No  spindles  or  bacillary  forms  are  seen  in 
i  mpression  preparations  made  on  the  tenth  day. 

Pathogenicity, — A  mouse  injected  with  this  streptococcus  was 
^ead  on  the  fifth  day.  Post-mortem  examination  showed  con- 
SeBtion  of  the  organs,  enlargement  of  the  spleen,  and  pus  at  the 
^te  of  inoculation.  The  streptococcus  was  recovered  from  the  pus, 
heart's  blood,  spleen,  kidney,  and  liver,  and  its  morphological  and 
ciultural  characters  were  re-examined.  They  were  found  to  bo 
'^inaltered. 

Summary. — ^With  regard  to  conglomeration  in  broth  culture, 
lace-work  in  agar  condensation  fluid,  and  bacillus  formation  both 
^  n  the  last  medium  and  also  in  the  agar  colonies,  therefore,  I  was 
finable  to  distinguish  this  streptococcus  from  the  streptococcus 
•"obtained  from  the  blood  and  organs  in  five  cases  after  death  from 
's^tttflatina.  In  other  respects  both  micro-organisms  were  indistin- 
Mniflhable  from  the  usual  type  of  Streptococcus  pyogenes. 

The  two  other  cases  specially  suited  for  the  purpose  of  com- 
parison were  both  instances  of  the  pneumonic  form  of  oriental  or 
bubonic  plague.  I  am  indebted  to  Dr.  Klein  for  the  opportunity 
^f  examining  the  material  from  them  sent  to  him  for  the  purpose 
^^  diagnosis,  and  I  have  also  to  thank  Dr.  Darra  Mair  for  the 
'allowing  clinical  particulars  ;  — 

A.8.,  aged  28.  and  R.C.  L.,  aged  30,  were  both  reported  ill  on 

•'angary  12th  at  midnight,  with  symptoms  of  headache,  and  pains 

L^  the  back- of  the  neck  apd  in  some  of  the  joints.     The  lungs  of 

^  Were  examined  on  January  I5th,  when  many  rales  and  bronchial 

^l^thing  were  heard,  especially  over  the  right  hmg.   A.  S.  died  at 

^?Op.ni.  on*  January  15th,  and  L<  died  at  5.30a.m..on  January  l^th. 

1-he  daratipn  of  the  illness  of  A.  8.,*  therefore,  was  about  2^  days, 

.*n4.ofR,C,.L. 'about  ^  days.-  Post-mortem,,. the  lunga  of.  both 
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Air.|^x«LiL  patieiits  showed  oouolldfttMiiy  and  we  fovttd  to  bo  ogMBimri 
with  B.  pefltiB.  From  the  splom  <tf  both  CMeB»  while  B.  pertis  wm 
pveoent  in  the  mojonty,  m  otioptoeoeeoe  wee  oko  ieolaled.  A 
B9cti<m  of  thespleoi  <rfR  C.L^  stained  with  Gnu'o  meliipd,  is  aem 
in  Kg.  38,  Phite  XI Y.  In  tide  qpeeimen  the  ptagne  hodUi,  which 
are  in  the  minority  in  most  parte  of  the  aeelioii,  have  been 
deoolonriaed  and  do  not  diow  in  the  ^oto^nq^ ;  bvt  the  etiopto- 
cooci,  which  retain  the  stain,  are  here  seen  m  mUA  farmiiig  groups 
in  the  flplenic  tiasae. 


The  streptooooeos  isohited  from  tiie  qpieen  of  eadi  eaee  was 
esamined  in  detaiL  That  obtained  from  tiiuB  i^ieen  ef  R.C.L.  was 
indietingoishable  in  broth  from  the  stroptoeoeens  of  the  seaiiatinal 
cadaTMs-ooDgiomeration  braig  conqpionoaSb  In  agar  eondeosa- 
tkm  floid  laoe-work  was  extensive,  »Dd  soTetal  bacillarj  fiHtna 
were  abo  seen.  SMneof  fliei^tarcdtopiesriiewedbaelllaryfofmL 
In  other  uMMrphological  and  cnltorsl  lespecta  ^ng.  35^  nafte  XV^ 
Tobe  IL)  tiie  streptoeoccns  was  indntingiiidiable  etttnr  tram  the 
streptooooeos  of  the  iwariatiwal  cadaver  or  from  tta  naoal  type  of 
Streptocooctts  p7<^genes.  A  moose  inoculated  wlUi  it  Aowed  local 
sappnration  and  was  dead  in  14  dajv.  Poat-moitem,  the  organs 
were  congested  and  the  q^deen  o&li^ged.  The  atr^toooooos  was 
reeoTwed  from  the  spleen  of  the  moose  and  re-examined  in 
morphological  and  cnltaral  respects.  It  was  foud  to.be  exactly 
the  same  as  b^ore. 

AmuMary. — ^nie  steeptocoocos  that  had  penetrated  to  the 
qplem  in  tikis  case  (K.CX.)  of  pnMUDaonie  pbgoop  flierefocei,  was 

indistinguishable  from  the  streptoeoccns  obCwied  from  the  blood 

and  organs  in  fire  &tal  cases  of  scarlatina. 

The  streptococcus  from  the  spleen  of  A.  S.  was  similar  to  that 
obtained  from  the  other  case,  except  that  broth  was  rendered  tnrbid; 
lace-work  in  agar  condensation  fluid,  though  present,  was  rather 
less  extensiTe ;  and  no  bacillary  forms  were  seen  either  in  the  latter 
or  in  the  agar  colonies.  The  conglomeration  shown  in  micro- 
scopical preparations  of  the  broth  culture,  however,  was  as 
onspicuous  as  in  the  ciise  of  the  strept<>coccn8  obtained  from  the 
scarlatinal  cadaver.  A  mouse  inoculated  with  this  streptococcus 
died  on  the  ninth  ilay  with  congested  organs  and  an  enlarged 
spleen.  The  organism  was  recovered  from  the  spleen  and  found 
to  be  unaltered  in  morphological  and  cultural  respects. 

SummHf*y. — The  streptococcus  that  had  penetrated  to  the  spleen 
of  this  second  case  of  pneumonic  plague  was  not  distinguishable 
from  the  streptococcus  obtained  in  five  cases  from  the  scarlatinal 
cadaver. 

The  result  of  the  further  comparative  study  of  sdwptococcus 
pyogenes,  therefore,  has  been  that  a  streptococcus  isolated  from 
the  hearths  blood  of  a  case  of  septicaemia,  CNriginating  in  disease  of 
the  larynx  and  clinically  distinct  from  scarlatina,  and  likewise  a 
streptococcus  isolated  from  the  spleen  of  pnenmonic  plague, 
have  both  been  found  to  be  indistinguishalde  from  the  strepto- 
coccus obtained  from  the  blood  and  organs  in  five  cases  after 
death  from  scarlatina^  and  described  in  my  last  yearns  report.  This 
streptooooeos,  then,  is  not  limited  to  ftirariftinTs  bat  may  oeoor  in 
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non-scarlatinal  conditions.      In   the  case  of  pneumituic  plague,   app.  b.No.  s 
where  B.  pestis  was  in  an  overwhelming  majority  in  the  lun<^',  ontheiacier 
and  in  the  majority  in  the  spleen  (though  not  here  so   over-  oiojjyofs^ru 
whelmingly  as  in  the  long),  this  streptococcus  clearly  formed  a  oSJciony    ^' 
secondary  or  subsidiary  invasion.    The  time  that  elapsed  between 
the  onset  of  plague  and  the  death  of  the  patient  was  only  u  litth* 
over  three  days.    The  secondary  invasion,  therefore,  was  a  rapid 
affair. 

The  cothcltunan  to  which  these  further  control-obs&rvations  have 
led  me  is^  that  the  streptococcus  described  in  my  last  year's 
report  as  having  been  obtained  from  the  blood  and  organs  in  five 
out  of  the  ten  cases  examined  after  death  from  scarlatina^  is  only 
an  unusual  form  of  Streptococcus  pyogenes^  and  not^  as  I  was 
inclined  to  0iink^  a  modified  form  of  streptococcus  scarlatince. 
I  believe  also  that  its  role  in  scarlatina  is,  as  in  the  cases  of  pneu- 
monic plague  examined,  subsidiary  or  secondary  to  that  of  the 
micro-organism  to  which  the  disease  of  the  patient  must  be 
primarily  attributed. 


SECTION  VII. 
Obnbral  Oonclusions. 

The  further  experience  described  in  the  present  report  leads  t(» 
the  conclusion  that  an  important  part  is  sometimes  played  in 
scarlatina  by  a  streptococcus  which  I  have  been  unable  to  dis- 
tinguish from  examples  of  Streptococcus  pyogenes.  The  evidence 
'lealing  with  the  occurrence  of  this  organism  in  scarlatina  may  he 
Bummarised  as  follows  : — 

1.  Streptococcus  pyogenes  may  be  present  in  the  secretion  on 
the  surface  of  the  tonsil  in  a  case  of  clinically  mild, 
uncomplicated  scarlatina. 

-.  It  may  be  present  there  in  an  early  stage  of  the  disease. 
S.  pyogenes  was  in  fact  found  in  three  of  the  earliest  cases 
examined,  viz.  :  on  the  second,  third,  and  fourth  day  from 
the  onset  of  the  scarlatina. 

iJ.  So  far  as  the  observations  yet  made  go,  it  would  seem  thut, 
when  present,  streptococcus  pyogenes  may  be  as  abundant 
in  the  secretion  on  the  surface  of  the  tonsil  as  Streptococcus 
scarlatinsB.  For  instance,  in  the  case  examined  on  the 
second  day  of  scarlatina,  both  organisms  were  present  to 
the  extent  of  at  least  250,000  per  cc.  of  the  tonsillar 
secretion, 

1-  In  the  nasal  discharge  of  scarlatina,  S.  pyogenes  was  found 
in  five  out  of  12  cases  examined  (Report  of  the  Medie-.il 
Officer,  T.ocal  Government  Hoard,  1898-91),  p.  489). 

•^  in  the  anral  discharge  of  scarlatina,  S.  pyogenes  was  fountt 
in  five  out  of  12  cases  previously  reported  on  (tb.,  p.  487), 
and    in    four  out   of  seven    oases  (iesoribpd    in   the  present 

«W2  2  0 


The  presence  of  Streptococcus  BCarlatinse  in  the  throats  of  two 
cases  of  BtiBpected  Bcarluttoa  that  showed  desquamation  ia  as 
soggestive  as  is  its  abseoce  in  two  other  cases  that  showed  no 
deBqoamatiQn.  The  occnrreiice  of  streptococci  bearing  a  morpho- 
logical and  coltoral  resemblance  to  8.  ecariatinge,  together  with 
6.  diphtherite,  in  serum  cnltnres  made  from  the  tonsillar  aecretion 
during  an  attack  of  diphtheria,  is  a  matter  that  required  further 
iuTestigation.  In  the  case  of  the  Tirnlent  examples  of  these 
streptococci,  however,  it  will  be  noticed  that  the  moose  snccnmbed 
in  a  shorter  time  than  it  usually  does  when  inoculated  with  Strepto- 
coccus Bcarlatinn. 

The  quantitative  obserrations  included  in  the  present  report 
show  that  the  abundance  of  B.  diphtheri»  in  the  tonsillar  mucus 
in  diphtheria  is  paralleled  by  S.  scarlatinte  in  scarlatina.  Bat 
while  Streptococcus  scarlatina  is  such  a  constant  and  aoggestive 
feature  of  the  tonsillar  mucus  in  scarlatina,  it  appeaxB  to  be  com- 
paratively rare  in  the  na«al  and  aural  discharges.  It  has  been 
detected  in  only  two  out  of  twelve  nasal  diecbarges,  and  in  onlj 
one  out  of  nineteen  anral  discharges  examined  up  to  the  present 
time. 
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In  only  two  om  of  ten  rases  examined  *tff^r  ^^tt^  fmrn  sfc^ar".  i- 

tina  was  a  pipeptoccH^cn?  adminuur  of  imm-e^liAt-    :-1rn":'^\*a::'>r. 

with  Streptococcne  scarhtiinse  presem.      In   thn^   vihrr  •  f    -h- 

ten   cases,   however,   the  streptococcii*  f^l^taint-i  fr^'^ir   rh-  M«--w'; 

and  internal  organf^,  althongh  not  clt^Ttin*:  milk  ;in  I  nor  :  r»--:no:nc 

a  etronsr  acid  reaction,  was  erentnally  iiientifietl  with  S.  s-.^arlatir.  * 

chiefly  on  the  ground  of  the  extcr.i  to  which  ii  exhibit-Hi  «i>:n  i> 

and  bocillary  forms  when  growing  in  various  me«iia.     For  a  s'imLLir 

reason  the  streptococcus  described  and  figured  in  my  i^si  year*?' 

Tepori  as  being  obtained  from  a  pleural  effusion  during  the  life  of 

the  patient  was  eventually  identified  with  S.  scarlatina?. 

The  fuither  experiments  that  have  been  made  in  passing exitmples 
of  definite  Streptococcus  scarlatins  through  mice  have  hp^ugh* 
^nt  three  main  points  conceminc  this  orcanism.  f />^<^  wli^n 
r* covered  from  the  mouse,  it  was  foun«l  in  five  out  of  eichr  cas-s 
T'lhave  lost  none  of  its  cultural  and  morphological  inilividnaliiv. 
Inihesft  five  instances,  therefore,  it  was.  on  recovery  from  this 
animal,  as  utterly  <listinct  from  Strt-ptocoocu?  pyogenes  as  origin- 
ally. Secondly^  its  virulence  for  the  mouse  was  in  several  cases 
alw  unaltered  when  the  organism  was  recovered  from  a  mniist- 
that  had  succumbed  to  it.  Thii-dbj^  it  appears  to  he  cajxible  of 
prodocing  a  general  disease  in  both  mouse  and  guinea-pig,  attended 
^th  a  fatal  ending,  while  itself  remaining  restricted  to  the  site  at 
^hich  it  was  inoculated. 

These  three  determinations  go  a  long  wuy  towards  establishing 
Streptococcus  scarlatins  as  a  specific  pathogenic  micro-organism. 

The  fact  that  Streptococcus  scarlatinai*  :an  ynxluce  a  fatal  effect 
on  its  host  while  confined  to  the  neighbourhood  of  the  sittr  of 
iiiocolation  suggests  an  explanation  of  those  exceptionally  rapidly 
fatal  so-called  "Toxic'*  cases  of  scarlatina  which  are  on  record, 
^d  as  regards  which  bacteriological  examination  after  death  faiU-d 
to  reveal  any  micro-organisms  either  in  the  blood  or  in  the 
internal  organs  of  the  patient. 

In  cases  of  scarlatina,  however,  less  immediately  fatal.  Strepto- 
coccus pyogenes  appears  to  often  quite  outstrip  Streptococcus 
flcarlatinw.  So  eclipsed  may  the  latter  organism  be  in  these  cases 
that  after  death  the  blood  and  organs  may  give  pure  cultures  of 
i'^.  pyogenes,  and  even  the  secretion  on  the  surface  of  tht»  tonsil, 
while  readily  yielding  S.  pyogenes,  may  fail  to  give  8.  scarlatinie. 
If  iH  quite  possible  that  in  such  cases  as  these  the  growth  of 
S.  pyogenes  has  led  to  the  suppression  of  the  original  cause  of 
the  disease,  viz.,  S.  scarlatinse. 

In  conclusion  1  would  point  out  that  the  characters  of  Strepto 

coccDs  scarlatinsB  seem  to  imply  that  it  occupies  a  position  in  the 

bacteriological    kingdom    between    Streptococcus   pyogenes  and 

Bacillus  diphtherise.    Accordingly  the  question  arises  as  to  whether 

it  would  not  be  more  accurate  to   term   the  micro-organism  a 

hicillus  than  a  streptococcus.     From  the  study  of  the  streptococcus 

group  that  1  have  made  during  the  last  three  years,  however,  I 

iiave  formed  the  opinion  that  when  the  chamcters  and  relatione 

of  S.  scarlatinflB  are  more  generally  and  completely  understood, 

SMS  8  0  2 


r    X 


I  T     "::-    r    r-  .T'^-i' 


405 


No.  4. 


Rkpobt  on  Inoculation  of  Soil  with  Sbwaqb;  by  Dr.  A.  C.    app.  b,  wo.  i 

Houston. 


The  main  object  of  these  experiments  was  to  ascertain  whether 
in  the  surface  layers  of  soil  after  it  had  been  inoculated  with 
oewa^j  certain  microbes  peculiar  to  sewage,  or  which  are  at  all 
evente  characteristic  of  sewage  in  the  sense  of  being  Hpecially 
abundant  therein,  retained  their  vitality  for  any  considerable 
lengrth  of  timo.  In  brief,  it  was  sought  to  determine  the  ultimate 
faie  of  such  sewage  microbes  as  B.  coli,  streptococci,  and  spores 
of  B.  enteriiidis  sporogenes,  when  sown  broadcast  on  soil. 

In  a  pi'evious  report  it  was  pointed  out  that  the  ditficulties 
attending  the  isolation  of  the  typhoid  fever  bacillus  from 
nnsterilised  soil,  even  after  its  addition  thereto  in  gros<)  amount, 
were  of  an  almost  insuperable  character.  And  it  was  suggested 
that  as  the  typhoid  bacillus  is  practically  always  associated  with 
other  intestiniBd  microbes  much  more  easily  isolated  and  identified, 
search  in  soil  for  these  more  readily  identifiable  bacteria  might 
mdirectly  be  of  service  in  giving  information  of  the  probable 
fate  therein  of  their  sometime  associate,  namely,  the  pathogenic 
enteric  fever  bacillus. 

It  will  be  generally  admitted  that  sewage  is  apt  to  be  concerned 
in  the  dissemination  of  typhoid  fever,  and  it  is  well  known  that 
■ewage  contains  B.  coli  (and  allied  forms)  in  great  abundance.* 
Now,  B.  coli  is  most  certainly  a  more  hardy  germ  than  B.  typhosus; 
that  is,  more  hardy  under  all  the  conditions  to  which  it  is  possible 
to  subject  these  bacteria  in  the  laboratory.  Of  course  it  is  con- 
eeivable  that  in  nature  conditions  may  arise  which  are  more 
favourable  to  the  typhoid  bacillus  than  B.  coli.  But  at  present  all 
the  available  evidence  points  to  the  improbability  of  B.  typhosus 
surviving  under  conditions  destructive  to  the  vitality  of  B.  coli. 
It  is  evident  then  that  if  it  could  be  proved  that  B.  coli  perished 
in  soil,  the  presumption  in  favour  of  the  death  also  of  the  typhoid 
bacillus  would  be  of  a  strong  kind.  A  similar  inference  might 
reasonably  be  drawn  as  regards  the  fate  of  the  cholera  vibrio,!  and 


On  the  Idocq- 
lAtion  of  Sou 
with  Sewage 
jy  Dr. 

ilOUltOB. 


*  For  example,  as  regards  Crossness  and  Barking  omde  sewage  I  obtained  per 
oe.  B.  coli  in  the  following  amounts  : — 


Crossness  omde  sewage,  38  sampl 
In  3  samples,  less  Uian  100,000. 
In  6  samples,  1,000,000  or  more. 
In  29  samples,  at  least   100,000  bnt 
leas  than  1,000,000. 

t  The  clu>leKa  Tibrio  is  seeminglj  less  resistant  than  B.  typhosus. 


Barking  crude  sewage,  10  i<ample»— 
In  2  samples,  more  than  1,000,000. 
In  8  samples,  100,000  but  \e»»  thar. 
1,000,000. 


On  the  Inooa* 
latioo  of  Sou 
with  Sewage ; 
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▲PP.  B.  No. 4.  possibly  other  non-sporing  microbes  of  pathogenic  sort.  It  is 
known  that  sewage  specifically  contaminated  with  the  excreta  of 
enteric  fever  or  of  cholera  patients  can,  when  gaining  entrance  into  a 
water  supply,  give  rise  to  typhoid  fever  and  cholera,  and  it  seems 
reasonable  to  conjecture  that  other  diseases  may  be  spread  by 
means  of  sewage  polluted  waters. 

An  enquiry,  therefore,  which  seeks  to  trace  the  ultimate  fete  of 
sewage  microbes,  when  sewage  is  artificially  added  in  large  amount 
to  a  soil,  must  be  regarded  as  one  likely  not  only  to  yield  direct 
information  of  a  useful  kind,  but  indirectly  to  give  indications 
as  to  the  probability  or  jjossibility  of  human  disease  germs 
maintaining  their  existence*  saprophytically  under  parallel 
conditions.  •  « 


Already  I  have  furnished  some  information  bearing  more  or 
less  directly  on  this  subject.  Thus,  in  previous  reports  I  have 
pointed  out  that  soils  obtained  from  diverse  sources  all  contain  a 
very  large  number  of  spores  of  bacteria  (both  actually  and 
relatively  to  the  total  bacterial  flora)  ;  and  I  have  even  ventured 
to  adduce  this  fact,  tentatively,  as  basis  for  belief  that  soil  is 
unfavourable  to  the  vitality  of  non-sporing  bacteria,  particularly 
those  of  pathogenic  sort.  On  the  other  hand,  although  the  number, 
of  bacteria  present  as  spores  in  soil  is  very  great  many  non- 
sporing  microbes  {e.g,y  the  fluorescent  bacilli)  are  commonly, 
if  not  habitually,  present  also  in  soil.  And  it  may  well  be  the  case 
that  although  the  general  tendency  of  nonnsporing  bacteria  is  to 
perish  in  soil,  the  different  races  of  these  microbes  escape  total 
extermination  because  (perhaps  at  the  period  of  lowest  ebb  in  their 
life  history)  some  favourable  condition  supervenes,  allowing  of  a 
recrudescence  of  their  vitality  and  the  growth  of  abundant  progeny. 
Thus,  it  may  be  conjectured  that  bright  sunshine  and  dry  winds 
rapidly  diminish  the  number  of  non-sporing  microbes  in  soils  at  or 
near  the  surface  ;  but  that  previous  to  their  total  extermination  a 
supervening  period  of  damp  and  warm  weather,  with  absence  of 
sunshine,  allows  the  living  germs  still  persisting  to  reproduce  their 
kind  and  to  reassert  their  vitality.  But  however  true  this  may 
be  as  regards  certain  non-sporing  microbes  which  normally  exist 
under  saprophytic  conditions,  and  which  are  not  very  particular 
as  regards  their  nourishment,  it  may  be  remote  from  the  truth  as 
regards  other  and  like  germs,  particularly  those  of  pathogenic  sort. 
Thus,  I  have  shown  that  although  B.  prodigiosus  survived  158 
days  in  soil  ("  in  rure  "),  the  exotic  cholera  vibrio  seemingly 
perished  in  the  same  soil  and  under  parallel  conditions  in  a  few^ 
days. 


*  Obviously  this  investigation  has  a  bearing  on  the  Chichester  inquiry,  which 
is  also  dealt  with  in  this  volume.  It  may  be  said  to  possess  as  well  some  interest 
in  connexion  with  the  theory  now  so  prevalent  that  dust  storms  are  largely 
instrumental  in  spreading  enteric  fever  in  tropical  climates.  This  theory 
seemingly  rests  on  the  assumption  that  B.  typhosus  multiplies  in  specifically 
contaminated  soils,  can  maintain  its  vitality  in  dry  soil,  and  that  dust  storms 
can  carry  the  living?  contagion  from  place  to  place,  and  so  infect  individuals 
either  directly  or  indirectly  through  the  medium  of  articles  of  food  and  drink. 
This  is  not  the  place  to  offer  any  criticisms,  but  the  facts  revealed  in  this  report 
a^  regardn  B.  coli  have  some  bearing  on  the  question. 


g^c 


ouRton. 
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Again,  although  B.  coli  is  present  in  extraordinary  nnmbers  in     a^p .  b.  Xo. 
excremental  matters,  and  notwithstanding  that  these  substances  on  theinocu 
have  a  wide   distribution  in  nature,  I  have  found  B.  coli  to  Jj8h°se'^" 
be  relatively*  absent  from  surface  soils  other  than  those  recently  by  Dr.  ^'^^^ 
contaminated  with  substances  of  intestinal  origin.    This  would 
seem  to   afford   reasonable    gronnd    for    believing  in  the  final 
extinction  of  pathogenic  non-sporing  germs,  as  for  example  the 
typhoid  bacillus,  in  the  case  of  soils  specifically  contaminated.f 

The  microbes  to  which,  a^  has  been  said,  special  attention  was 
directed  during  the  progress  of  this  enquiry  were  Streptococci, 
6.  coli  (and  closely  allied  forms)  and  B.  enteritidis  sporogenes. 

So  far  as  could  be  judged  from  my  previous  observations  (soil 
and  water  reports),  the  presence  of  streptococci  points  to  extremely 
recent  contamination  with  matters  of  intestinal  outcome,  and  the 
presence  of  B.  coli  to  animal  pollution  of  comparatively  recent 
Bort.  As  regards  the  spores  of  B.  enteritidis  sporogenes,  thoir 
presence  does  not  necessarily  imply  pollution  of  recent  date. 

It  was  therefore  to  be  anticipated  that  in  the  case  of  soiIh 
artificially  contaminated  with  sewage  the  streptococci  would 
rapidly  disappear  ;  that  later,  B.  coli  would  no  longer  be  capable 
of  demonstration ;  but  that  the  spores  of  B.  enteritidis  sporogenen 
would  persist  as  a  more  or  less  permanent  recoM  of  pollution 
having  taken  place. 

The  following  is  a  summary  of  the  several  sectioub  of  the 
report  on  my  proceedings  that  I  now  have  to  make  : — 

A.  Description  of  the  bacteriological  methods  adopted  in  the 

investigation. 

B.  Part  I.,  Series  1,  2  and  3  :    Inoculation  of  soil  "  in  rure  " 

with  cesspool  sewage. 

C.  Part  II.,  Series  A  :    Inocalation  of  soil  "  in  urbe  "  witli 

London  crude  sewage. 

[The  arrangement  of  the  various  tables  and  diagrams  will  be 
found  to  be  as  follows  :  The  tables  are  brought  into  the  texi  in 
appropriate  order,  with  the  exception  of  the  table  of  meteoroloiri(!Jil 
observations,  which  is  placed  at  the  end  of  the  report.  Diagram  I 
will  l)e  found  at  the  end  of  Part  I.,  Series  1 ;  diagram  2  at  th? 
«nd  of  Part  I.,  Series  2 ;  diagram  3  at  the  end  of  Part  I.,  Series  3  : 
and  diagram  4  at  the  end  of  Part  II.,  Series  A.] 


*  I  haye  endeaToarod  in  previous  reports  to  be  caref al  to  speak  only  ol  the 
^^ize  absence  of  B.  coli,  or  of  its  absence  from  a  Hubstaiio  when  u^ing  !or 
^  a  definite  quantity  and  nnder  specified  conditions  of  experiment.  Complete 
*  total  absence  of  B.  coli  is  another  matter,  and  one  concerning  which  it  is  wise 
to  ipeak  with  reserve. 

!  I  am  speaking  here  of  the  turf  ace  layers  of  soil.  Ah  regards  the  deepei 
^7«rs  of  soil,  the  conditions  may  be  altogether  different. 


■■  Oat "  in  gOaiitie  "  thaic  "  evllHr€t  (24  hoora  at  20°  C.).— 10  co-  BOl*tiM  tubes 
were  inoculated  with  t  oo.  Irom  the  different  dilations.  The  tubee  were  pUoed 
in  warm  wat£r  (.about  40°  C.)  for  a  fen-  minnteB,  shaken,  placed  in  cold  water 
until  the  gelatine  had  become  solid  again,  and  then  inoubatcd  at  20°  C.  In  2i  hour* 
they  were  eiamtned  for  "  gas  "  production.  Sas-forming  bacteria  are  pecnliarl; 
iLbundant  In  eewage,  and  thef  belong  chieflf  to  the  B.  coli  and  B.  prot«uB  olaw. 
TBS  to  x^s  oc.  of  crude  sewage  is  almoHt  InTariably  DUtBcient  to  produce  "  gad  " 
in  gelat^e '' shake  "  culturm  in  2*  hoarg  at  20"  C.  Virgin  soils  and  pore  watern 
luiuJlj  yield  negative  retjult-i  with  this  test,  even  when  comparatively  large 
quantitieb  of  these  substanoes  are  used.  It  was  hoped  that  thiH  "  gas  "  test  might 
yield  nratal  results  in  the  present  inveptigation. 

ladol  ciiife. — In  Series  3, 1'lirC  I,,  and  Series  1,  Fart  II..  an  uttempt  wan  made  to 
truce  the  decline  in  the  number  of  putrefactive  bacteria  by  observing  the  amollwt 
nmoont  of  aoil  capable  of  iiroducin^  indol  in  broth  ualtures,  aft«r  live  days' 
incnbatiou  at  :i7°  C.  The  production  of  indol  is  a  conspicuous  property  of 
B.  coli,  but  there  are  other  microbes  which  also  po»>waH  this  ability.*  Withoal 
laying  too  much  stres~  on  the  value  of  thia  test,  I  think  it  may  lie  r^arded  as 
a  nselnl  index  of  the  relative  abundance  of  putrefactive  bacteria,  probably  of 
intestlnsj  outcome,  and  not  improbably  belonging  M  the  coli  Bpecles.f      The 

*  For  example,  some  irf  th:  bacteria  present  iu  soil  in  the  form  of  sporee  can 
prodnoe  indol. 

■f  On  It'ith  Jane,  18U8,  n  determination  waa  made  of  the  smallest  amouiit  of 
Crueanesa  crude  sewage,  and  of  the  effluents  from  the  1-tt.  coke-bed  at  Crosfineiw, 
capable  of  producing  indol  in  broth  culturee.  In  both  cases  indol  was  produoed 
with  BO  minute  a  quantity  as  lonioao  of  a  oo.,  but  not  with  inn^raoo  "»■ 
Incidentally  it  is  of  interest  to  compare  this  result  with  that  observed  with 
potable  waters.  In  tome  water  samples  I  have  obtained  a  negative  result  even 
when  using  for  cultivation  purposes  the  bacterial  ccnMnts  of  so  much  as  100  oo. 
Thi^   no  doubt,  is  eioeptional,  but  it    serves   te    emphaaiie  the    remarkable 

biologioal  diitJnotioD  aa  r^ards  indol  production  which  may  exist  br— 

adnCing  waters  and  orude  sewage. 
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determiuatiouH  were  made  tm  follows  : — ^A  aeries  of  broth  tabM  were  iiiooulAte<1      ^p|>  ^  vu  4 

KvenUy  with  (as  a  rale)  1  oc.  of  (2),  (3),  (4),  and  (5)  dilutions  of  the  soil.    The 

tabes  vere  Incnbated  at  37^ G.  for  five  days,  and  then  tested  for  indol.  On  the Iikku 

Sporet  of  B.  e/UrrUidU  sporogeMet  (Klein). — A  series  of  sterile  milk  tabes  were  Jj^rj,^^  ***'**  • 
iaocoUted  severally  with  1  cc  of  (2),  (3),  (4),  and  (6)  dilations  of  the  soil.  Thet4e  K)U8Wn. 
were  heated  to  Sif  G.  for  ten  minates,  and  cultivated  under  anaerobic  conditions 
•t  a  temperature  of  37^  G.  In  this  part  of  the  work  great  practical  difficulties 
w«re  encountered,  and  the  resolts  are  in  a  measure  InconclusiTe.  The  soil  chostiU 
to  the  investigations  was  already  rich  in  the  spores  of  this  pathogenic  microbe, 
lod  the  addition  of  the  sewage,  even  in  larg^  amount,  was  not  accompanied,  as 
hid  been  anticipated,  by  a  large  increase  in  Uieir  number.  While  still  adhering 
to  the  view  that  the  spores  of  B.  enteritidis  sporogenes  persist  in  rhe  soil  as  a 
noord  of  pa^t-  pollution,  I  must  confess  that  my  results  in  this  direction  are  not 
«7  cf  interpretation. 

B.  (Wi  (aiid  rlateltf  allied  forms'). — Two   methods  were  used  in  this  con- 

Doioa,  either  separately  or  in  conjunction  ;  viz.,  surface  phenol  (0*05  per  cent.) 

:  pbtiDe  plate  cultures  and  phenol  (0*05  per  cent.)  broth  cultures.    In  the  latter 

r  ttn,  »Drfaoe  phenol  gelatine  plates  were  made  from  the  broth  after  25-48  hoor.s 

[  facnbatioQ  at  37°  G.    In  both  cases  the  colonies  appearing  in  the  plate  culturen, 

vhidi  bore  a  resemblance  to  B.  coli,  were  subcultured  in  broth  (diffuse  cloudi- 

'  iM  and  indol  formation),  in  litmus-milk  (acidity  and  clotting),  and  in  gelatine 

fahake  **  cultures  for  '^gas"  formation).    Usually  the  phenol  gelatine  plates 

':  vne  made  from  (2),  (3),  and  (4)  dilutions,  0*1  cc  being  used  in  each  case.    As 

>  Nlirds  the  broth  cultures,  1  cc.  of  dilutions  (2),  (3),  (4),  and  (5)  was  commonly 

ittplojred. 

iSfreptttcocri, — Surface  agar  plate  cultures  were  used.  These  were  usually 
iiocQlated  with  01  cc.  of  dilutions  (2),  (3),  and  (4),  and  incubated  at  37°  G.  for 
M-48  hours.  Minute  colonies  resembling  streptococci  were  subcultured  in  broth 
I  &r  further  examination,  and  incubated  at  37°  G.  If  on  microscopic  ezaminatiou 
i(  these  broth  cultures  the  grow^  appeared  to  be  that  of  a  streptococcus,  the 
■icrobe  was  studied  in  agar,  gelatine,  and  milk  cultures. 


B.   Part  I.— (Series  1,  2  and  3.) 

huM'ultitiun  of  soil  '*  in  nire  "  ufit/t  ce8Si)ool  sewage. 

The  plot  of  ground    chosen   for  the  experiments  is  situated 
»bout  twelve  miles  from  London,  on  a  gentleman's  private  estate.* 

j  The  soil  was  originally  dredged  (about  twelve  years  ago)  from 
I  the  bed  of  a  stream  and  deposited  on  marshy  ground  adjoining 
;  to  stream.  Although  at  one  time  believed  to  to  have  been 
Bttuared,  no  manure  or  other  "  dressing  "  had  been  applied  to  it 
forat  least  six  years.  The  plot  of  ground  is  sheltered  to  some 
I  *«eiit  by  adjacent  trees  and  shrubs  from  the  ett'ects  of  the  wind, 
;  wd  during  certain  honrs  of  ihe  day  from  the  direct  rays  of  the 
I  •pn.  The  soil  may  be  regarded  as  of  rather  poor  quality  and  not 
I  nch  in  organic  matter.  As  the  plot  of  ground  had  a  gentle  slope 
i  in  a  auiform  direction,  it  was  thought  advisable  to  level  it.  This 
^  done  with  great  care  and,  as  far  as  possible,  in  such  a  way  as 
to  leave  the  different  layers  of  soil  in  their  original  relative 
Pwitions.  Previous  to  the  experiments  the  plot  had  been  grown 
»itli  comfrey  plants.  These  had  been  cut  for  fodder,  and  only 
tiie  roots  remained.  During  the  levelling  operations  the  roots 
Were  removed. 


*  I  am  greatly  indebted  to  Mr.  Smee  for  placing  his  land  at  my  disposal  for 
*iibof» 


Th^  biologri«Ml  compoeitioQ  of  this  eewage  is  f^ven  in 
routing  to  the  rosults  of  tfa«  examinattoD  of  the  sampl 
Uwr«  it  may  be  statml  that  B.  coli,t  typical  in  all  ret 
iwultktod  tnxoi  yoJ^o  uvl  toW  of  a  cc-  uid  etreptococclt  frt 
ol  the  wwa^.  The  naoiber  of  sp^^  of  B.  enteritidis : 
WM  at  least  100  bst  less  than  1,000  per  cc.  As  regards 
teat,  J  Jo  b«t  not  tAt  ^-  yielded  gas  in  gelatine  "  shake 
in  ^4  hours  at  ^  C.  The  total  namber  of  bacteria  t 
of  Hri^Tobio  bttctena  was  l.S70»000  and  160  respectively 
iua>'  be  siuU,  then,  that,  calculated  from  the  above  £ 
tuoc'uUUoQ  of  the  tfwU  with  twelTe  gallons  of  ceespt 
WHNUtt  the  addition  to  the  soil  of  aboat  107  thoosai 
biU'teria :  Uivtti«ive  of  545  million  B.  coli  ^typical  in  all 
vifjlxt  tuittiou  sporee  of  aSrubic  bucteda,  at  least  fit 
Mpoi-e*  of  l^  enteritidis  spon^aes,  54  million  streptnc* 
iuu.ttktud«  of  jpto-fonuia^  bacteria. 

luiUUeO^iiitety  after  the  application  of  the  sewage  ( 
Mwwulo  t,  WW  uoliected.  and  further  samples  were  collec 
(vtlowiutt  OHUeii :  Jul?-  Uth.  16th,  iSrd,  26th,  and  on  A.a 


*  ItupMiMiuu  ttbu  lUup  waCbt  umI  aBoremaotal  n 
I  .%«  wtafW  A,  It  NiJ  17,  TMtU  VU. 
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The  following  is  a  brief  account  of  the  reBults  of  the  examiiia-     app.  b,  j^ 
tion  of  the  varioQB  samples  of  soil  : —  q^ theiD< 

lation  of  S 
with  {rcwi 

Total   NUMBER  of  bacteriay  inclxmve  of  spores^    (gelatine   &,£j' « 
at   20°   C),     and    Number '  of   SPORES  of  aerobic     bacteria 
(gelatine  at  20°  C.  after  preliminary  heating  to  80^  C.  for  ten 
minutes). 

It  is  convenient  to  consider  these  results  together.     (Table  1.) 


Tablb  I. 

Showing  as  regards  (1)  TOTAL  NUMBER  of  Bacteria,  and 
(2)  Number  of  SPORES  of  Aerobic  Bacteria,  the  results  of  the 
Bacteriological  Examination  of  Soils  A  ;  1,  2,  3,  4,  5,  6  ;  and 
of  a  sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


Description  of  the  Sample. 


'  Total  Nnmber 

of  Bacteria 

per  gramme 

of  SoiL 


Number  of 

Spored 

of  Aerobic 

Bacteria 

per  gramme 

of  Soil 


Boil  A.  Collected  before  the  inoculation  of 
the  soil,  July  6th,  1900. 


Cettpool  sewage,  July  9th,  1900 


Roil  I.  Collected  immediately  after  the 
inoculation  of  the  plot,  July  9th, 
1900. 

Soil  2.  Collected  3  days  after  the  inocula- 
tion, July  11th,  1900. 


^  3.  Collected  7  days  after  the  inocula- 
tion, July  16th,  1900. 


9,300,000 


3300.000 


12,400.000 


&40,n00 


1300,000 


160 
in  1  cc 


660.000 


1,960,000 


440,000 


Ratio  of  Total 

Numl>er  of 

Bacteria  to 

SporeH. 


5  :  1 


12,312  :  1 


5*8  :  1 


6  :  I 


1*9  :  1 


Soil  4.  Collected  14  days  after  the  inocula-  \         620,0(K> 
tion,  July  23rd,  1900.  I 


240,000 


2T)  :  1 


Sou  r..  Collected  17  days  after  the  inocula-  j         470,000 
tion,  July  26th,  1900. 


^1 6.  Collected  24  days  after  the  inocula- 
tion, August  2nd,  1900. 


1340.000 


270,000 


750,000 


1*7  :  1 


24  :  1 


These  results  are  not  devoid  of  interest.  Soil  A  contained  more 
l^teria  than  had  been  anticipated,  and  possibly  (perhaps  probably 
^^  the  light  of  later  results)  this  particular  sample  of  soil  chosen 
^of  the  control  experiment  may  have  been  specially  rich  in  organic 
Matter  and  bacteria,  and  may  not  have  been  really  representative 
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f%n:Utk4.  of  the  soil  in  general  coverinif  the  ^pUii  af  grMacL  It  li  of 
.  eonaidenble  intereet  to  oontniet  Hbe  nimiber  of  aporai  and  fstio 
of  spores  to  the  total  bacteria  in  this  sample  of  soil  and  in  the 
esMBOol  sewage.  In  Soil  A  the  figures  were  1,800^000  spores  and 
9,300,000  bacteria  (ratio  1:5).  In  the  cesspool  sewage  the  resnlts 
were  160  spores  and  l,970,Ci00  bairteria  (ratio  1:  13^12).*  It  Is 
enrioQS  that  Soil  1,  cdlected  imme^Uately  after  the  inoenlatio% 
contained  fewer  bacteria  than  Soil  A.  Fbaslbly  tills  may  have 
been  due  to  the  soil  being  wet  in  tiie  case  of  Soil  1  and  eoin- 

Cra^iFely  dry  in  the  caseof  Soil  A;  which  xneaiui  that  there  would 
less  soil,  m  mril^  weighed  ont  in  Soil  1  as  compared  with  Soil  A. 
Sou  2  showed  a  definite  increase,  over  twelve  million  bacteria 
per  graipmct  Soils  3, 4, 5  showed  in  snocessiTe  stages  a  marked 
decrease,  probably  due  to  the  great  heat  and  dryness  prevailing 
during  that  period.  It  may  be  worthy  of  note  that  in  tiiese  soiled 
flJthoQgh  ttie  actual  nnmb^  of  spores  showed  a  diminntion,  the 
ratio  of  spores  to  the  total  bacterial  flora  was  somewhat  Increased. 
The  inference  wonld  seem  to  be  tiiat  tile  conditiima  were  so 
nnbToiirsd>le  as  either  to  destroy  the  badltary  forms  mnofa.more 
rapidly  thm  the  qpores,  or  else  that  some  of  the  microbes  capable 
<dl  forming  spcnres  and  prerionsly  present  as  bamUi  formed  spcwes 
onder  the  adverse  conditions  to  escape  extinction.  Sml  6  showed 
a  rise  in  the  number  of  bacteria  and  spores,  probably  dne  to  the 
rain  baling  between  July  26th  and  Angnst  Snd, 

As  regards  the  sort»  of  bacteria  met  with  in  the  cultivations,  the 
granular  bacillus  and  fluorescent  (liquefying  and  non-liquefying) 

bacteria  were  usually  very  numerous.  The  fluorescent  bacteria 
seemed  to  be  specially  numerous  in  the  soils  containing  the  most 
moisture.  The  total  number  of  B.  mycoides  per  gramme  in  all 
the  soils  was  at  least  10,000  but  less  than  100,000,  except  in  the  case 
of  Soil  4,  where  the  number  was  at  least  1,000  but  less  than 
10,000.  As  regards  the  spores  of  B.  mycoides,  the  records  were . 
approximately  similar,  except  that  in  Soils  2,  3,  and  6  the  numbers 
were  at  least  twenty  times  less,  one-half  less,  and  nearly  one-half 
less  respectively.  As  it  seemed  to  me,  B.  protens  was  specially 
abundant  in  the  soils  collected  soon  after  the  inoculation  of  the 
plot  with  the  sewage.J 

Neither  in  this  series  of  experiments  nor  in  succeeding  series 
was  there  any  indication  that  the  addition  of  the  sewage  microbes 
led  to  a  "crowding  out"  of  the  original  soil  bacteria.  On  the 
contrary,  the  soil  bacteria  seemed  rather  to  gain  the  masterj*  and 
to  oust  many  of  the  invading  sewage  germs. 

*  In  previous  reports  I  have  drawn  attention  to  the  remarkable  distinotioxi 
between  sewage  and  waters  on  the  one  hand  and  soils  on  the  other  in  this  respect. 

t  It^must  be  remembered  that  the  difficulty  of  arriving  at  satisfactory 
oonoluBions  was  increased  by  the  fact  that  not  only  were  sewage  microbes  added 
to  the  soil,  but  liquid  pabulum  as  well.  This  large  addition  of  assimilable 
organic  matter  would  naturally  lead  to  a  preliminary  multiplication  of  the 
bacteria  already  present  in  the  soil,  apart  from  the  question  of  the  fate  of  the 
accompanying  sewage  microbes. 

X  This  report  may  be  open  to  the  charge  of  too  profuse  statement  of  details. 
But  the  results  are  given  in  fuU  without  any  reservation  «io  that  anyone 
ditpoaed  to  do  so  may  form  their  own  conclusions. 
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^'GAS''  in  gelatine  **»/iaA»"  cultures   (24  hours  at  20°  C).    afp.b.No.4 
The  repnlts  obtained   by  the   use  of    this  test    are    shewn    in   ontheino<M:- 

Table  II.  lation  of  Soil' 

with  Sewage ; 


Table  II. 

Showing  as  regards  *'  Gas  "  in  gelatine  "  shake  "  cultures  (24  hrs. 
at  20°  C.)  the  results  of  the  Bacteriological  Examination  of 
Soils  A  ;  ] ,  2,  3,  4,  5,  (> ;  and  of  a  sample  of  censpool  sewage. 

[Part  I.,  Series  1.] 


bvDr. 
HoustoD. 


Detoription  of  the  Sample. 


**  Oas  "  in  Gelatine  *'  Shake  "  Cultures  (M 
hours  at  20°  C.)  inoculated  with 


ODI  gramme. 


ODOl  gramme. 


0*0001  gramme. 


Soil  A.  Oollected  before  the  inoculation  of 
the  soil,  July  6th,  1900. 


Oenpool  sewage,  July  9th,  1900 


Soil  L.  Oollected  immediately  after  the 
inoculation  of  the  plot,  July  9th, 
1900. 

Soil  2.  Oollected  3  days  after  the  inocula- 
tion, July  11th,  1900. 


Soil  S.  Collected  7  days  after  the  inocula- 
tion, July  16th,  1900. 


AoU  4.  Collected  14  days  after  the  inocula- 
tion, July  23ia,  1900. 


Soil  ft.  Collected  17  days  after  the  inocula- 
tion, July  S6th,  1900. 


Soil  6.  Collected  24  days  after  the  iuucula- 
tion.  August  2nd,  1900. 


+ 

(but  only 

two  minute 

bubbles). 


+  0D1CC. 


-ODOloc. 


+ 


-ODOOlcc 


It  is  to  be  noted  that  Soil  A  gave  a  negative  result  with  -j-Ao 
gramme,  and  a  barely  positive  result  with  yj^^  gramme.  The 
cesspool  sewage  gave  a  positive  result  •  with  jl^f  cc.  but  not  with 
Yf}irtf  cc.  Soil  1,  contrary  to  expectation,  gave  a  negative  result 
with  Yff^sjs  gramme.  Possibly  a  positive  result  might  have  been 
obtained  with  ^hv  gramme,  but  no  culture  was  made  with  this 
amount,  as  it  was  anticipated  that  the  soil  would  have  been  far 
richer  in  microbial  life  than  actually  turned  out  to  be  the  case. 
Soil  2,  however,  gave  a  positive  result,  even  with  Yohrso  gramme, 
and  it  may  be  surmised  that  an  immediate  multiplication  of  the 
gas-forming  bacteria  had  taken  place  in  the  soil  as  a  result  of  it^ 
artificial  pollution.  Soils  3,  4,  5,  6  yielded  negative  results  with 
lU  gramme.     Soil  3  was  collected  only  inve  days  after  Soil  2,  so 


It  will  be  seen  from  this  table  that  the  soil  before  iaocuiation, 
BO  far  as  coold  be  judged  from  the  resnlts  of  the  examination  of  a 

*  It  DiiiBb  be  □nderetood  thkt  the  abdence  of  ''gas"  in  gelatine  "shake  "  coltnnM 
in  24  hours  at  20°  C.,  when  oBing  a  certain  amonnt  of  a  BabetAiiae,  be  it  Mtl 
Mwage  or  water,  doee  not  necatarily  imply  the  Mol  abeenoB  of  gaa-prodntmig     j 
bocbwia  from  that  amount,  bat  only  that  these  mioTobee  are  not  pwwaut  in    J 
nnmben  snfflcient  to  produce  a  visible  deTel(UKnetit  of    "gtt."    A.  a 
iwUtUiaB  f mpliee  rrfofirw,  bf  do  means  of  neoettH;  total,  abMDC*«fgM-f< 
bMteria.  'm 
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t^ingrle  sample,  contained  at  least  1,000  bnt  less  than  10,000  sporeB    app.  b.no.4. 
of  B.  enteritidis  sporogenes.    The  cesspool  sewage  contained  1(X>  q^  thelnocu- 
bat  less  than  1,000.    The  samples  of  soil  subsequent  to  inocula-   lation  of  Soii 
tion   contained  100  but  less  than   1,000,  with  the  exception  of  ^Dr^^*'**' 
Soil  6,  which  contained  1,000  but  less  than  10,000.    The  large  Houpton. 
number  of  spores  of  B,  enteritidis  in  the  soil  prior  to  inoculation 
was   a   serious   disadvantage  here,  because  the   sewage  added, 
although    large    in    amount    and  containing    B.    enteritidis    in 
abundance,    could    perhaps    hardly    be    expected    materially  to 
increase  the  number  of  B.  enteritidis  sporogenes  per  gramme  of 
soil.     As  a  matter  of  fact,  fewer  spores  were  found,  except  as 
regards  6,  where  the  number  was  the  same.    Probably  the  average 
number  of  spores    of    B.  enteritidis   per  gramme    of   the   soil 
previous  to   inoculation   was  nearer   100  than   1,000,    and    the 
addition  of  the  cesspool  sewage  did  not  materially  affect  the 
number.     At  all  events   no  reduction   in  the  number  of  spores 
vronld   seem  to  have  taken  place  during  the  period  of  observa- 
tion^   since   Soil  H   (24  days  after  inoculation)  contained   more 
spores  than    Soils    1,    2,    3,  4,  and     5,    collected    respectively 
immediately  after,  2  days  after,  7   days  after,  14    days    after, 
and    17   days  after  the    inoculation  of    the  plot   with    cesspool 
sewage. 


B.  GOLI.^ — ^The  results  as  regards  B.  coli  (and  closely  allied 
forms)  may  be  summed  up  as  follows  : — 

Soil  A  (before  inoculation). — No  B.  coli  in  surface  phenol 

(0*05  per  cent.)  gelatine  plate  cultures  containing 
respectively  0*001,  0*0001,  and  O'OOOOl  of  a 
gramme. 

Cesspool  salvage. — B.  coli  present  in  0*001   and    0*0001   cc. 

{See  Microbes  1  and  2,  Table  V.) 

Soil  1  (immediately  after  the  inoculation). — Unfortunately 

the  dilutions  made  were  too  great,  as  it  was 
anticipated  that  the  pollution  of  the  soil  would 
greatly  increase  the  number  of  coli-like 
microbes.  No  B.  coli  could  be  found  in  surface 
phenol  gelatine  plate  culturefl  containing  0-0001, 
OOOOOl  and  0*000001  gramme. 


Soil  2  (2  days  after  the   inoculation). — B.   coli  present   in 

0*001  and  0*0001  gramme.    {See  microbes  3  and  4, 
Table  V.) 

Soil  3  (7  days  after  the  inoculation). — No  B.  coli  could  be 

found  in  surface  phenol  gelatine  i)late  cultures 
containing  0*001,  0*0001,  and  ()(KXK)1  gramme. 


*  It  most  b^  remembered  that  the  difficalties  in  this  direction  were  greatly 
incnteed  by  tlie  fact  that  not  one  strain  of  B.  ooli  was  added  to  the  soil,  but  ail 
thft  different  races  of  coli-like  microbes  present  in  the  sewage. 
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Soil  4  (14  days  after  inoculation). — Microbes  5,  6,  and  7 

(Table  5)  were  isolated  from  0*001  gramme. 
Possibly  microbe  5  might  be  regarded  as  remote 
kin  to  B.  coli,  but  in  comparison  with  mi- 
crobes 3  and  4  the  kinship  was  of  an  extremely 
remote  kind.  Microbes  6  and  7  on  further  stndy 
were  differentiated  from  B.  coli,  the  latter  with 
certaintj',  the  former  less  surely. 

Soil   5   (17   days  after  the   inoculation). — Microbe    8   \^afi 

isolated  from  0*001  gramme  (surface  phenol, 
0*05  per  cent,  gelatine  plate  culture),  and 
microbes  9  and  10  from  plate  cultures  made 
respectively  from  phenol  (0"05  per  cent.)  broth 
cultures  containing  0*1  and  0*01  gramme  (after 
incubation  at  37°  C.  for  24  hours).  None  of 
these  could  be  regarded  as  even  remotely  akin 
to  B.  coli. 

In  summary  at  this  stage  it  is  to  be  noted  thtft  whereas  Soil  ^ 
contained  completely  typical  B.  coli  in  0*0001  gramme,  Soils  3*  ^ 
and  5  contained  no  6.  coli  of  comparable  sort  in  a  similar  or  e^®^ 
much  larger  quantity. 

Soil    6    (24    days   after  the  inoculation). — From  this  «**jj 

microbes  11-17  were  isolated.  Microbes  11,  Jj^ 
14,  and  16  were  easily  determined  not  to  "* 
B.  coli.  But  microbes  12, 15,  and  17  gave  rise  ^^ 
a  good  deal  of  trouble  in  their  study.  Micro  *^ 
12  was  isolated  from  O'OOOl  gramme  (surfi*^, 
phenol  gelatine  plate  culture),  and  although 
finally  liquefied  the  gelatine  after  three  wee 
gave  no  indol  reaction,  and  was  somewh 
atypical  in  the  manner  of  its  growth  in  gelati 
oblique  and  plate  cultures,  it  produced  "gas" 
24  hours  in  gelatine  "  shake  '*  culture,  ac 
clotting  of  milk  and  uniform  turbidity  of  brot 
in  24  hours  at  .S7^  C.  Microbes  15  and  17  we 
isolated  respectively  from  0*1  and  0*01  gramm 
of  the  soil  by  the  primary  broth  and  subseque 
plating  method.  They  seemed  to  be  identi 
with  microbe  12,  but  neither  of  them  lique 
gelatine  within  one  month. 


7te 


:m 


In  considering  the  results  it  is  to  be  specially  noted  that  B.  col 
was  absent  (or  relatively  so)  from  Soil  A,  but  that  B.  coli  (typic 
in  all  respects)  was  present  in  0*0001  cc.  of  the  cesspool  sewag 
and  0*0001  gramme  of  Soil  2  (2nd  day  after  the  inoculation' 
Yet  in  Soil  3  no  B.  coli  could  be  found  in  O'OOl  gramme,  and  i: 
Soil  5  none  in  0*1  gramme.  In  Soil  4  a  microbe  (5)  only  doub 
fnllv  to  be  considered  akin  to  R.  coli  was  isolated  from  O-lX" 
pramrae,  and  from  Soil  6  three  microbes  (15,  17,  12)  were  isolat 
rHHpeetivpJY  tVoni  0*1,  0*01,  iind  0*(K)1  irrainrae,  which  bore  in  ma 
respects  a  considerable  resemblance  to   B.  coli.     Possibly  in 


). 
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case  of  Soil  6  the  wet  weather  then  prevailing  allowed  a  mnltipli-    app.b.no.4. 

cation  of  the  coli-like  microbes  still  persisting  in  the  soil  to  take 

place.     At  all  events  it  is  qaite  clear  that  whatever  measare  of 

doubt  may  exist  as  regards  the  identity  with  B.  coli  of  microbes  5, 

12,  15,  and  17,  no  B.  coli  of  comparable  sort  to  those  found  in 

the  cesspool  sewage  and  in  Soil  2  (2nd  day  after  the  inoculation) 

could  be  isolated  from  Soils  3,  4,  5,  and  6,  collected  respectively 

7, 14,  17,  and  24  days  after  the  inoculation* 

These  results,  as  regards  their  main  features,  are  shown  in 
Table  IV.,  and  in  Table  V.  an  account  is  given  of  the  results  of 
the  subculture  of  the  coli-like  microbes  isolated  from  the  various 
samples. 


Table  IV. 

Showing  as  regards  B.  OOLI  (and  allied  forms)  the  results  of  the 
Bacteriological  Examination  of  Soils  A  ;  1, 2, 3,  4,  5,  6  ;  and  a 
sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


Description  of  the  Sample. 


01 
Gramme. 


O'Ol 
Gramme. 


0001 
Gramme. 


O'OOOl 
Gramme. 


0*00001 
Gramme. 


Hoil  A.  Collected  before  the  inoculation 
of  the  BoU.  July  6th.  1900. 


Oeaspool  sewage,  July  9th.  1900 


Soil  L  Collected  immediately  after  the 
inoculation,  July  9th,  1900. 


8oil  2.  Collected  2  days  after  the  inocu- 
lation, July  llth,  1900. 


Boil  3.  Collected  7  days  after  the  inocu- 
lation, July  16th,  1900. 


8oil  4.  Collected  14  days  after  the  in- 
oculation, July  23rd,  1900. 


Koil  5.  Collected  17  days  after  the  in- 
oculation, July  26th,  1900. 


Sou  6.  Collected  24  days  after  the  in- 
oculation, August  2nd,  1900. 


.• 


+»cc. 


„• 


+»cc 


.• 


.• 


?+«! 


-« 


i+iX 


?+•! 


_• 


.• 


_• 


_« 


F+n 


cc. 


*  Surftfcce  phenol  (0'06  per  cent)  gelatine  plato  cultures. 

f  Pnmary  phenol  (0*05  per  cent.)  broth  cultures  (24-48  hours  at  37^  C.)  and  subsequent 
surface  phenol  (0*06  per  cent.)  gelatine  plate  cultures. 
5  «9^€  Microbe  5.  Table  V. 

♦*  n         '^»         »• 

M962  ^l  V 


4 


■  Surtkce  phenol  (irOS  iier  ceot)  selatloe  plate  eulturm. 
1  Phenol  <IHI6  par  oenU  broth  caltnm  (34^  haun  at  37°  C.)  uid  mbeeqiMi 
Unlen  olherwlw  stated.  Done  ol  thew  m'rrobca  liqusBed  gelatioe  (SO  days  at  1 


Tablb  V.—eontinued.  -^ 

On  the  Inocu- 
laUoD  of  Soil 
with  Sswiga ; 


be 


Bvttee  phenol  (IKS  par  oc 
t  nMaol  (Aug  per  csaU  brot 
Colen  otherwise  iteted,  noi 

STREPTOCOCCI.— The  peealts  as  regards  Btreptococci  luay 
*«fly  ontlined  as  follows  : — 

Soil  A,  i,e.,  before  inoculation.  No  streptococci  could  be  founil 
in  surface  agar  plate  cultures  (incubated  at  37*^0.) 
containing  0001,  00001,  and  0-0(Xl01  gramme.' 
Althongh  there  were  no  colonies  in  the  plates 
at  all  suggestive  of  streptococci,  four  subcultures 
were  made  in  broth  from  those  colonies  least 
nnlike  Btreptococci ;  bnt  the  result  was  negative. 

Ituperhttpe  batdl;  oeceanr;  to  explain  tlmt  in  making  cvltnree  of  a  aub- 
^^it  u  impeiBtive  ootto  use  toomnch  of  that  siibBtaiice,  othern-i>^  thr  ptaU' 
wDTentoirdad  and  no  obserTatioDB  of  any  tbIuo  can  be  made. 
*"  IDS 


isolated  from  Soil  1 ;  and  that  no  streptococci  contd  be  fontw 
in  Soils  2,  3,  i,  5  and  6.  Although  negative  proof  is  pn 
Terbially  difGcolt,  there  wonld  seem  to  be  good  gronnd  for  tb 
belief  that  the  atreptococci  of  the  sewage  rapidly  perished  io  th 
soil. 

Since  the  above  facts  were  recorded,  Dr.  Horrocks'  treatise  o 
the  bacteriological  examination  of  waters  has  been  pnbliBt* 
The  author  fnlly  agrees  with  my  viswa  an  regards  the  presence  ( 
ntreptococci  indicating  objectionable  animal  contamination,  b( 
seems  to  differ  from  my  contention  that  the  presence  of  atreptj 
cocci  in  any  number  points  to  recent  and  therefore  speciw} 
danguroDS  pollution.  It  will  be  remembered  that  in  the  past-' 
drawing  inferences  as  regards  the  value  of  this  test,  I  have  he< 
careful  to  speak  of  streptococci  as  a  clasn,  and  I  have  free' 
admitted  that  there  may  be  individual  mumbere  of  the  strept 
coccus  group  capable  of  existing  and  multiplying  for  l<» 
periods  under  saprophytic  conditions.  Possibly  the  microb 
Dr.  Horrocks  isolated  from  old  sewage  in  which  B.  coli  hi 
disappeared  were  of  this  sort.  It  is  by  uo  means  unlikely  (1* 
microbes  It,  10,  11  and  12  (Series  A,  Part  II.)  are  also  to  ' 
thought  of  in  this  sense.  In  forming  concluitions  on  this  subj« 
my  multiple  negative  results  subsequent  to  the  cessation  of  iooc 
lation  of  the  soil  with  sewage  must  needs  create  the  convicti< 
that  if  all  race«  of  streptococci  do  not  uerish,  the  majority,  ift  » 
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events,  rapidly  diminish  in  number.  It  needs  to  be  added  that  app.b.  Ne,4 
Dr.  Horrocks'  own  conclnsions  are  free  from  any  suspicion  of  qd theinocu- 
dogmatic  assertion.  lation  of  Sou 


These  results,  as  regards  their  main  features,  are  shown  in 
Table  VI.,  and  in  Table  VII.  an  account  is  given  of  the  chief 
morphological  and  biological  characters  of  the  different  strepto- 
cocci isolated  from  the  cesspool  sewage  and  soils. 


with  Sewaffe ; 
by  Dr. 
Houston. 


Table  VI. 

Showing  as  regards  Stbbptoooooi  the  results  of  the  Bacterio 
logical  Examination   of   Soils  A ;    1,  2,   3,  4,  5,  6  ;    and  a 
sample  of  cesspool  sewage. 

[Part  I.,  Series  1.] 


I>«8oriptlon  of  the  Sample. 


O'OOl 
Oramme 


O'OOOl 
Qrammo. 


Soil  A.  Collected  before  the  inoonlation  of  the  soil, 
Jnly  0th,  1900. 


OeaaiKX)!  sewage,  July  0, 1900 


.• 


+Ht 


.• 


O'OOOOl 
Oramme. 


^^^  1.  Collected  immediately  after  the  inoeulatlon, 
July  9th,  1900. 


^^^  2.  Colleoted  3  days  after  the  inoculation,  July  11th. 
xwu* 


^^  1  Colleoted  7  days  after  the  inoculation,  July  lOth, 
1900. 


^^^1  Collected  14  days  after  the  inoculation,  July 
ard,1900. 

^<^&  Colleoted  17  days  after  the  inoculation,  July 
a8th,1900. 


^  0.  Collected  M  days  after  the  inoculation,  August 
2nd,  1900. 


_• 


»f 


+•!§ 


.• 


•f 


ti 


*  Surtaoe  agar  plate  cultures  (37^  0.). 
I  Surface  gelatine  plate  cultures  (20°  0.) 
t  am  Streptococci  A.,  B.  and  O,  Table  Vn. 
I    M  n  InlLandin. 
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Table  VII. 

Showing  the  chief  morphological  and  biological  characters  of  the 
Streptococci  isolated  from  the  (^sspool  sewage  and  from 
Soil  1. 

[Part  I.,  Series  1.] 


Strepto- 

Source. 

Morphology. 

Broth  Cultures. 

Litmus  Milk 
Cultures. 

Remarks. 

•1              1              1 

As  regards  Soil  A  (before  inoculation),  no  streptococci  oould  be  found  in  agar 

cult 

ures  (at  37**  C.)  coi 

Dtaining  OtWl,  ODO 

01  and  (^00001  grai 

nme. 

A 

ODOl  00.  cess- 

Stains    by 

Diffuse  cloudi- 

No visible 

Ls  gelatine  and 

pool    sew- 

Oram's    me- 

ness appear- 
ance. (37°  0.) 

change  in  8 

agar   **vtreak'* 

age.» 

thod,     short 
chains    of 

days ;    later. 

cultures       the 

acidity     but 

colonies     were 

cocci;    some 

no  clot.    (14 
days  at  97°  0.) 

minute      and 

longer  chains 

transparent- 

also  noted. 

looking.  No 
liQuefaenon  of 
gelatine. 

'^'iVife.  ^^ 

B 

t*             it             H 

Stains     by 

f*            n 

Strong  aeid  and 
solid  dot  by 
2nd  day.  (37° 

M                 et                 w 

Gram's    me- 

thcHl,     sbort 

chains  show- 

C.) 

ing  some  ten- 

dency to  co- 

here togother. 

Fip.    5,    Plate 

XVUL 

0 

It                 •!                 ••    » 

Stains     by 

Broth  remains 

In  2  days  milk 

In  gelatine  and 

Gram's    me- 

quite     trans- 

has a  bloach- 

ajKir     cultures 

t  h  o  d,   e  X  - 

parent  ;      a  t 

e  d    look    a  t 

at   3fl°   C  the 

tremely  long 

the     foot   of 

foot  of  tube ; 

colonies   under 

c  ha  ins    of 

the    tube    a 

later,  acidity 

a  low  power  of 

cocci. 

white  woolly 
growth.    (2()P 

but   no   clot. 

the  microscope 

(20°  C.) 

were  small  and 

C.) 

transp  a  r  e  n  t  - 
looking,  and 
seemed.jto    be 

composed  of  an 

irregular      en- 

tanglement   of 

loops  of  cocci. 

Growth    more 

luxuriant      at 

20°  C.  than  at 

37°C.  NoUque- 

faction  of  gela- 

tine. 

I. 

U'{K»ni  urammo. 

Stains     by 

Broth     quite 

In  2  days  at  37° 

In  gelatine  and 

Soill.   Col- 

(=ram's     me- 

transparcn t; 

C.  htron;?  acid 

agar    'streak" 

lected    im- 

thod,    chains 

at  the  foot  of 

and  solid  clot. 

cultures     the 

modial  o  1  y 

of      medium 

the      tube 

colonie-s     were 

aft  or  the  in- 

K^n^nh. 

white  trranu- 
lar      deiK)sit 

minute  and 

ooulation.** 

Fif?.     «,     Plate 

transpar  e  n  t- 

xviir. 

occurrinjJT   as 
small     pran- 
u  1  e  8     and 
larger   flake- 
like   masses. 
(37°  C.) 

lo  o  k  i  n  g.  No 
liquefaction  of 
gelatine. 

*  Surface  agar  plate  cultures  at  37°  0. 


9  Surface  gelatine  plate  cultnree  at  ao°  C. 
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Tablh  YII.— continued. 


Source. 


Morphology. 


Broth  Cultures. 


Litmus  Milk 
Cultures. 


Remarks. 


01)001  jnumme*' 
Soil  1.  Col- 
lected im- 
media  t  e  1  y 
after  the  in- 
oculation.} 


rv. 


tai  n  8  by 
Oram's  me- 
t  h  od,  ex- 
tremely long 
chains  of 
cocci 


Broth  quite 
transparen  t : 
at  the  foot  ox 
the  tube 
white  eumu- 
lus  -like 
sTowth.    (20° 


In  2  days 
wh  i  t  e  n  i  n  g 
towards  foot 
oftube;IateP, 
acidity  but 
no  clot.  (30° 
C.) 


In  gelatine  and 
agar  cultures 
at  20^'  C  the 
colonies  under 
a  low  power 
of  the  micro- 
scope appear 
to  be  made  up 
of  a  loose 
tangle  of  loops 
of  cocci.  Grows 
better  at  Vf>  C. 
than  37^  C.  No 
liquefaction 
of  gelatine. 
Besembl  es 
so  mewhat 
closely  strepto- 
ooocusO. 


On  attentive  study  of  the  morphological  and  biological  characters  of  this  microbe 
(isolated  from  0*00001  gramme,  Soil  3),  the  conclusion  was  reached  that  it  was 
really  a  bacillus  simulating  a  streptocoocns. 


As  regards  Soils  3, 4, 5  and  6,  collected  respectively  7. 14, 21  and  24  days  after  the 
inoculation,  no  streptococci  could  be  found  in  agar  cultures  (at  37°  C.)  containing 
01H)1,  ODOOl,  and  OlMiOOl  gnunme. 


i  Surface  gelatine  plate  cultures  at  2(P  C. 


Summary  of  Series  I. 

In  general  snmmary  of  the  results  obtaineci  in  Series  1,  and 
lealing  only  with  the  more  important  facts,  it  may  be  said  that : — 
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1. 


u 


Gas  "  in  gelatine  "  shake  "  cultures  (24  hours  at  20°  C). — 
Soil  A  (before  inoculation)  gave  a  barely  positive  result 
with  0*01  gramme  ;  whereas  the  cesspool  sewage  a 
distinctly  positive  result  with  a  like  quantity  (O'Ol  cc). 
In  the  case  of  Soil  1  the  dilutions  made  were  too  great, 
but  in  Soil  2  (2  days  after  the  inoculation)  a  positive 
result  was  obtained  even  with  O'OOOl  gramme.  Yet  in 
Soils  3, 4, 5  and  6,  collected  respectively  7,  14, 17  and  24 
days  after  the  inoculation,  the  result  was  negative  in 


K 


Anr.B.Na.4.  eicheaBo.    There  weald  eeem^  thm,  to  be  no  doubt 

gM^Somiiig 


jrfg—  rerj  impidiy  In  tho  inoeolstod  eoO^  althoa^  th^ne 

wBBfat  a  ah^  urtille  aonie  Indkalion  €l  tlieir  mnltipli- 
cition  (Sou  2.).« 

2.  S^myi  of  B.  enieriUdu  sporoffeneB.— The  rasults  obtained 
in  this  direetifm  ivere  inoosDeliifliTey  owing  to  the  laige 
number  of  aparea  of  B.  enieritidla  already  present  in 
t^e  soil,  and  to  the  faei  Aat  addition  of  the  sewsge  did 
not  jnerBMO  their  nnmber  to  a  demopatiaMe  extent.  But 
saSc^  6  o<mtained  1,000,  and  ScmIb  2, 3^  4,  5  cmly  lOO^ 
spores  per  gramme^  it  is  perhaps  permiaBlble  to  wor 
jeeturtf  that  at  all  eyents  no  material  decrease  coidd 
haTe  taken  plaoe  In  the  nnmber  of  &  miteritldi^ 
sporogenes  during  the  period  of  observation. 

3.  B.  <9oK.— Notwithstanding  that  completely  typiesl  R  o^, 
was  present  in  abmidanee  in  the  cesspool  sewage  m^^  ^ 
in  Soil  2  (collected  two  daya  aftiw  the  inoculation),  ^. 
B.  coli  whaterer  of  comparable  sort  ccrald  be  found 
8oils3, 4 5  9nd  6,  collected  respectlTriy  7, 14, 17 
24  day  Salter  the  inoculation.  ButfromSdlSa 
was  isolated  bearing  some  resemblance  to  B.  coll., 
fr««n  Soil  6  several  bacteria  of  doubtful  sort.  Possib^^ 
in  the  case  of  SoU  6,  th^  wet  weather  preTailim^ 
betweoi  the  dates  of  collection  ei  Soils  5  and  6  allowi^J! 
a  recrudescence  of  ▼itality  to  take  place  of  the  coli-li^^ 
niierobes  still  persisting,  although  in  greatly  rednc^^ 
numbers,  in  the  soil.  Beyond  question,  the  results 
a  whole  indicate  that  B.  coli  may  rapidly  lose  11 
vitality  in  soil  under  certain  conditions,  and  if  nc^ 
completely  disappearing,  become,  at  all  events,  greatl^^ 
attenuated  in  numbers. 

4.  Streptococci. — In  Soil  A  (before  inoculation)  no  streptococci 
were  found,  whereas  in  the  cesspool  sewage  and  in 
Soil  1  (collected  immediately  after  the  inoculations) 
streptococci  were  isolated  from  (hOOl  cc.  and  OOOOl 
grammes  respectively.  In  Soils  2,  3,  4,  5  and  6,  no 
streptococci  were  found,  so  it  may  be  argued  that  the 
evidence  was  somewhat  strongly  in  favour  of  their 
having  perished  in  the  soil  or  become  so  reduced 
in  numbers  as  to  be  no  longer  capable  of  demon- 
stration. 


*  Am  regardfl  the  poesibility  or  probability  of  the  sewage  microbee  b^ng 
washed  off  the  surface  or  carried  downwards  into  the  deeper  layers  of  soil  by 
■nooessiye  rainfalls,  all  that  need  be  said  is  this : — On  May  2l8t,  1898,  a  plot  of  land 
closely  adjacent  to  the  one  under  consideration  was  inoculated  with  B.  prodigioena. 
158  days  later  B.  prodigiosus  was  recovered  from  the  soiL  From  this  experi- 
ment it  may  be  inferred  that  rain  need  not  necessarily  be  instrumental  in 
washing  off  the  surface  or  carrying  downwards  into  the  deeper  layers  of  aoU 
Implanted  microbes  within,  at  all  events  a  reasonable  time. 
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DIAGRAM  1. 


APP.  B,  No.  4, 


Showing  the  plot  of  land  need  for  the  soil  inocolationB  (Part  I.,  on  the  looen- 

Series  1).    The  (toil  was  inoculated  with  12  gallons  of  cesspool  !jj*{g°s2Vi2i 

•ewige  (July  9, 1900).  by  or. 

*  He 


ouston. 


1 

2 

3 

4 

5 

6 

^  kT  1^  mBTwsr^^ 


I  'J  I  ■  ■  I  "  I-*---! 


T 


July       9, 1900.    Sample  1,  ooUeoted  immediatelj  after  the  inoonlation 

of  the  soil  with  12  gpBiUoiu  of  oeatpool 
sewage. 

July      11, 1900.  Sample  2(2  days  later). 

July      16, 1900.  Sample  8(7  days  later). 

Jaly      23, 1900.  Sample  4  (14  days  later). 

Joly     26, 1900.  Sample  6  (17  days  later). 

August  2, 1900.  Sample  6  (24  days  later). 


426 


APP.B,No.4. 

On  the  Inocu- 
lation of  Soil 
withSewBge; 
by  Dr. 
Houston. 


Sbbibs  2. 

From  August  13th  to  September  22nd  (both  dates  inclusive)  the 
same  plot  was  watered  bi-weekly  with  12  gallons  of  the  cesspool 
sewage.  In  one  week,  however,  August,  the  plot  was  only  watered 
once,  and  on  more  than  one  occasion  the  soil  would  not  absorb  the 
whole  of  the  sewage.  On  these  occasions  as  much  was  put  on  as 
the  land  could  hold.  A  final  watering  (12  gallons)  was  made  on 
September  24th,  and  immediately  sSterwards  sample  A  was 
collected.  The  dates  of  collection  of  subsequent  samples  were  as 
follows :— September  26th;  October  1st,  8th,  11th,  18th,  25th; 
November  2nd,  8th,  15th,  22nd,  29th;  December  6th,  13tb 
(Diagram  2,  page  445.) 


\ 


» 


In  Series  1  an  approximate  estimate  was  made  of  the  to 
number  of  microb^  and  of  the  number  of  bacteria  of  differe 
sort  added  to  the  soil  as  a  result  of  its  inoculation  with  12  gallo: 
of  sewage.  In  the  present  case  (Series  2),  and  erring  largely  on  th 
safe  side,  it  may  be  said  that  these  figures  must  be  multiplied  ae 
least  eight  times  to  represent  the  contamination  of  the  soil.  ThiMi 
means  that  during  the  above  period  there  was  intermittently  addec^^-^-^^ 
to  the  soil  about  856  thousand  million  bacteria,  4,360  millioix:^^^^'!^ 
B.  coli,  64  million  spores  of  aerobic  bacteria,  at  least  40  millior«:^=^  ^^ 
spores  of  B.  enteriditis  sporogenes,  432  million  streptococci,  anc>  m:^*'-^ 
a  vast  multitude  of  gas-forming  bacteria. 

TOTAL  NUMBER  ofhacteria,  inclusive  of  spores  (gelatine  a* 

20°  C),  and  numhe?'  of  SPOBES  of  aerobic  hfwferia  (gelatine  ar 
20°  C,  after  preliminary  heating  to  80°  C.  for  10  minutes). 


These     results    may     eonveuiently     be     considered     togethei 
(Table  VIII.). 


ej 


Table  VIII. 

Showing  as  regards  (1)  TOTAL  NUMBER  of  bacteria,  and  (2) 
number  of  SPORES  of  aerobic  bacteria,  the  results  of 
Bacteriological  Examination  of  Soils  A,  B,  C,  D,  E,  F,  G,  H,  I, 
J,  K,  L,  M,  N. 

[Part  I.,  Series  2.] 


0 
e 


DesoriptloD  of  the  sample  of 
Soil. 

Total  Number 

of  Ba<.'teria 

per  pramme 

of  Soil. 

Number  of 
Spores  of 
Ai?robic  Bac- 
teria per 
gramme  of 
Soil. 

Ratio  of 

Total 

Numbers  to 

Spore*. 

Soil  A.  Collected  immediately  after  the  last 
inoculation,  September  24th,  1900. 

„   B.    2  days  later.  September  26th,  1900    .. 

„  C.    7     „        „     October  1st.  1900 

5,80(\f«fO 

13,000,000 
7,200.000 

330,000 

4,i00/K)0 
1.400,000 

About  17 : 1 

„       3:1 
n       5:1 
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Tablb  VIIL — continued. 


DeBcriptlon  of  the  mmple  of 
Soa 

Total  Number 

of  Bacteria 

per  gramme 

of  Soil. 

Number  of 
Spores  of 
Ai$robic  Bac- 
teria per 
gramme  of 

Soa 

Ratio  of 

Total 

Numbere  to 

Spores. 

Soil  D.  14  days  later,  Oeteber  Sth,  1900 

8.000,000 

4,800.000 

Aboutl*6:l 

-   E.  17     ^ 

n      Uth,l»00       .. 

8^,000 

1,000.000 

.       3:1 

P.  24     , 

H       18tli,1900 

8.700,000 

1.010.000 

H       8:1 

..  G.Sl     „ 

„      2Sth,1900 

9300.000 

1,200.000 

H       8:1 

-  a89     « 

„     November  ted,  1900    .. 

8.700/100 

1,800.000 

„       6:1 

*^  145     . 

8th,1900    .. 

ifiOOJOOO 

uoo,ooo 

H       3:1 

»    J.   62        n 

15th,1900  .. 

6,900,000 

1.480.000 

n       3:1 

^  K.50     . 

»         82Dd,I900  .. 

9.000,000 

1,070,000 

«       8:1 

^Lee    « 

a9Ui,1900  .. 

7,000.000 

2,400.000 

H       8:1 

*.M.7S     « 

«     December  eth,  1900     .. 

(UiOO.000 

1.600,000 

H       4:1 

•,N.80     , 

mh,1900    .. 

6,000.000 

1.800.000 

„       8:1 

APP.B,N 

On  the  luc 
latioD  of  S 
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In  considering  the  above  results  there  are  several  points  worthy 

of  note.    In  the  first  place,  it  will  be  noticed  that  Soil  B,  collected 

^^ro  days  after  the  last  inoculation,  contained  more  bacteria  than 

Soil  A,  collected  immediately  after  the  addition  of  the  cesspool 

B^wage.    A  precisely  comparable  result  was,  it  will  be  remembered, 

obtained  in  Series  1  as  regards  Soils  1  and  2.      Secondly  ;    in 

Soil  A  the  ratio  of  total  numbers  to  spores  was  17:1,  whereas  in 

Soils  B  to  N  it  was  in  no  case  more  than  8:1;  frequently  only 

^l>out  3  : 1.     Thirdly ;  in  comparing  Series  1  (Soils  1  to  6)  and 

Series  2  (Soils  A  to  N),  it  is  noteworthy  that  the  total  number  of 

tfcacteria  and  number  of  spores  of  bacteria  in  the  former  case 

^^ere,  on  an  average,  respectively,  over  3  million  and  more  than 

"^^ 00,000,  and  in  the  latter  case,   were,  again   respectively,   over 

H  million  and  more  than  1  million  per  gramme  :    So  that  the 

^Watering  of  the  soil  with  cesspool  sewage  during  part  of  August 

^nd  September  would  seem  to   have  increased  both    the    total 

dumber  and  the  number  of  spores  of  bacteria  in  the  soil  to  a  con- 

Biderable  extent.    Nevertheless,  when  the  total  amount  of  sewage 

^Titermittently  applied  to    the  soil   during  most  of  August  and 

September  is  taken  into  consideration,  it  is  difficult  to  escape  the 

inference  that  there  must  have  been  a  progressive  destruction 

of  many  of    the    sewage    microbes    during    the    above    period. 

Fourthly ;   whereas  Soil   B   (collected   two   days  after   the    last 

inoculation)  contained  13  million  bacteria  per  gramme,  Soil   E 

(collected  15  days  later)  contained  only  3,200,000.     Subsecjuently, 

a  rise  in  the  number  of  microbes  took  place,  which  was  followed 

^y  another  decline.     Yet  again,  another  recrudescence  of  vitality 

^ould  seem  to  have  occurred  ;  and,  finally,  towards  the  close  of 

^«  experiments  another  fall   in  the  total  bacterial    flora    was 

acted. 


4SS 


Aff».BLH«i4L       As  regards  the  soii  of  becterim  foimd  in  Hm  enltiiralioiiBi  th» 
V , .     following  notes  are  of  some  interist :— ' 

B.  myeoideB. — ApproximaU  number  p&r  grmmme  itfmriL 


8€iL 

Totel  KuriMT  OBofaam 
of  qpotit)of  B.  ajOQidiib^ 

SpOSHOf  BwSI^JSOidHL 

A. 

▼iicy  aaaiBffoui, 

HflMiaaeOl 

B. 

900,000 

•o/wo 

0. 

40/KX> 

so/ioo 

D. 

SO/KM) 

uyooe 

& 

40/WO 

lOppod          _ 

F. 

100,000 

KoMiaMOl         _ 

e. 

9oa,ooo 

100^ 

H. 

100,000 

fOyOODf     " 

I. 

eooyooo 

4Oi0M 

J. 

lOOyOOO 

ir«Biia<HMm 

K. 

SOOpOOO 

SOgOOO 

L. 

100,000 

20,000 

M. 

100,000 

40,000 

N. 

300,000 

None  in  0H)00l 

It  will  thus  be  seen  that  the  total  aninber,  and  number  of  spores, 
of  B.  mycoides  in  the  samples  of  soil  was  very  great 

Some  additional  notes  as  regards  other  microbes  may  also  be 
placed  on  record  : — 

Soil  A.— B.  fluor.  liqaefaciens  present  in  O'OOl,  and  B.  flnor. 

non-liquefaciens    and    cladothrix    present    in 
0*0001  gramme. 

Soil  B. — B.  flaor.  liqnefaciens    and  non-liquefaciens  b^th 

present  in  0*00001  gramme.    Granular  bacillus 
also  present  in  a  similar  amount. 

Soil  0. — Granular  bacillus  present  in  0*00001  gramme  {see 

Figs.  2  and  3,  Plate  XVII.).    In  0*00  Igramme  a 
great  many  colonies  of  the  fluorescent  bacilli. 

*  From  these  and  my  previoos  records  it  is  apparent  that  B.  myooidee  is  apt  to 
be  as  charaoteristic  (in  the  sense  of  being  specially  abundant)  of  aoiiB  as  B.  coli 
is  of  sewage. 

t  5m  Fig.  1,  plate  XVI. 
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Soil  D. 

Soil  E. 

Soil  F. 

Soil  G. 

Soil  H. 

Soil  L- 

SOIL  J.- 

SOIL  K. 

Soil  L.- 

SoiL  M. 

Soil  N. 

On  the  Inocu- 
lation of  Soil 
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— Granular  bacilloB  and  flnoreecent  microbes  present    app.  b,  so.4. 
in  very  large  numbers. 

— Oranular  bacillus  and  cladothrix  present  in 
0*00001  gramme. 

— Granular  bacillus  and  cladothrix  present  in 
OKXXX)!  gramme.  Many  colonies  of  B.  fluor. 
lique&ciens  in  0*001  and  six  of  B.  fluor.  non- 
lique&ciens  in  0<X)01  gramme. 

— Cladothrix  and  B.  fluor.  liquefaciens  present  in 
0^)001,  and  B.  fluor.  non-1  iquefaciens  and 
granular  bacillus  present  in  0*00001  gramme. 

— Granular  bacillus  and  B.  fluor.  lique^ieus  present 
in  0*00001  gramme. 

—Granular  bacillus,  B.  fluor.  liquefacienn  and  non- 
liqueCaciens,  all  present  in  ()*00(X)1  gramme. 

^Granular  bacillus  present  in  0*00001  and  B.  fluor- 
esceus  liquefaciens  in  0*0001  gramme. 

— Granular  bacillus  present  in  00001  and  B.  fluor- 
liquefaciens  in  0*00001  gramme. 

—Ch^anular  bacillus  present  in  0*00001  gramme. 
— Granulnr  bacillus  present  in  0*00001  gramme. 
— Granular  bacillus  present  in  0*00001  gramme. 

It  will  be  gathered  from  the  above  facts,  that  besides 
B.  mycoides,  cladothrix,  and  the  granular  bacillus  and  fluorescent 
l^cteria  (liquefying  and  non-liquefying)  are  extremely  numerous 
in  soil,  (n  the  soils  collected  soon  after  tbe  last  inoculation  with 
8c^e,  B.  proteus  seemed  to  be  specially  abundant.  Further,  in 
tie  plates  for  spores,  B.  mesentericus  and  B.  subtilis  were  commonly 
encountered.* 

These  results  confirm  previous  observations  of  mine  ;    and  I 

would  again  insist  upon  the  importance  of  data  (even  though  they 

be  approximate  only)   dealing  with  the  relative  abundance  of 

microbes    of    diflFerent    sort    in    substances  of   widely  different 

character.    Too  long  has  it  been  the  custom,  in  the  bacteriological 

examination  of  soil,  sewage,  and  water  supply  (not  to  speak  of  other 

substances)  to  take  account  merely  of  presence  of  microbes  of  one 

or  another  sort,  and  not  of  their  relative  abundance.     In  this  way 

much  controversy  has  arisen  upon   points  which   are   probably 

hardly  open  to  serious  discussion,  and   inferences  drawn  which 

|n  the  light  of  fuller  knowledge  would  seem  to  be  quite  without 

JQBtification.     Year  after  year  in  my  reports  to  the  l^oard  I  have 

^ntured  to  emphasise  the  importance  of  this  question  of  relative 

abundance  of  microbes,  and  I  more  strongly  than  ever  hold  now 

*  On  reference  to  mj  other  report  in  this  volume,  that  on  examination  of 
^luchester  weU  waters,  it  wiU  be  observed  that  B.  mycoides  and  IYlq  g ranvi,lar 
bxnllos  were  seemingly  either  altogether  absent  or  reLitivcly  so  from  the  various 
▼iter  samples  examined,  since  even  when  the  bacterial  contents  of  10  cc.  to 
100  cc.  were  used  for  cultivation  purposes,  their  presence  was  not  detected  in  the 
wjulting  cnltnre«>.  The  contrast  between  i=uch  negative  results  with  well 
*tter  and  the  above  figures  as  regard.^  soil  is  very  striking. 


A>r.aM«ft   UieTiewthit  In  tliii  diieotios  Um  th«.  whUlaB  «C -aii«7  «(  tlM 
probtenu  vhioh  oonfront  the  baoteriidoglit. 


^^ 


"  S^S  "  in  iwIntifM  "  <Ub  "  cxIlurM  (M  Iioiiii  at  aV  0.). 

The  nwdts  obtellMd  by  the  ta>  o(  tUl  tHt  •■«  dwwa  I 
TiblelX. 


ShoiriDff  M  regardB  '*GjlB" 

rasslta  of  Uu  Butecioloelcal  ET»mlii»tllnni«  BcJl»  A,B,0,  D, 
E,  Fj  O,  H,  I,  J,  E,  L,  M,  N. 

[Putt  I,  Seilee  2.] 


iSlfSS 


iiSS^" 


-  0.   T    ., 

,    Oatobtrliiun 

.  D-U    . 

Mh,ll« 

.  B.17    . 

.      U1li,II» 

-   F.  «    . 

.       lBth.1900 

„  0.  SI     ,. 

„       atth.l80D 

-  H.S8     . 

.    I.  «     ,. 

eui.uoo 

■     J.  B3     „ 

lBth,l»00 

.   K.S«     ., 

3iDd,i»oa 

,  L.B6     „ 

28th,  ISOD 

..   M.7S     . 

,.      Deoembai  Bth,  1900 

„  N.m    , 

lSlh.1900 

If  the  above  experiments  be  divided  into  a  first  and  a  second^ 
half,  each  comprising  some  40  days,  it  wili  he  observed  that  onti 
of  the  eight  soils  in  the  6rat  half  only  one  (G)  j'ielded  a  negative 
resnlt  with  001  gnunme,  whereas  out  of  the  six  soils  in  the 
second  half,  three  (I,  J  and  L)  gave  a  negative  reenlt.  The  last 
two  samples,  it  is  true,  yielded  positive  resalts,  hut  it  is  perhapB 
permissible  on  the  facts  to  infer  that  on  the  whole  there  was  a 
decline  in  the  number  of  "gas"  forming  bacteria  during  the 
progress  of  this  experiment.  In  Series  1,  it  will  be  remembered 
that  in  Soils  'A,  4,  5  and  6  a  n^ative  result  was  obtained  with' 
O'Ol  gramme,  whereas  in  most  of  the  soils  examined  in  Series  2 
the  result  was  positive  when  a  similar  amount  was  used  ;  so  that 
it  would  seem  that  the  continued  poUation,  in  this  later  experi- 
ment, of  the  soil  with  ces^ool  sewage  had  somewhat  increased 
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t\ie  average  number  of  gas-forming  microbes.    Neyertheless,  when    app.  b,  No.  4« 
the  enormoos  number  of  bacteria  (capable  of  giving  rise  to  gas-  q^  theinocu- 
formation)  that  had  been  added  to  the  plot  of  land  is  taken  into  lation  of  soii 
consideration,  it  is  difficult  to  understand  why  a  much  smaller  ^*Dr^^*^*^  * 
quantity  of  the  soil  than  O'Ol  of  a  gramme  did  not  suffice  to  Houston, 
produce  "  gas  "  in  "  shake  "  culture.    The  presumption  is  certainly 
in  favour  of  the  view  that  these  gas-forming  microbes  artificially 
added  to  the  soil  in  gross  amount  became  reduced   in  number 
from  one   cause   or  another.      In    this  connexion  it    must  be 
remembered  that  one-hundredth  part  of  each  cc.  of  sewage  was 
found  capable  of  producing  ''  gas  *'  in  ^'  shake  "  culture,  and  that 
more  than  436,000  cc.  were  added  to  the  soil. 

INDOL  Curve. — In  this  series  no  special  records  were  kept  as 
regards  the  indol  curve. 

SPORES  OF  B.  ENTERITIDIS  SPOROQENES.— The 
results  as  regards  the  number  of  spores  of  B.  enteritidis  are  shown 
in  Table  X. 

Table  X. 

Showing  as  regards  the  number  of  spores  of  B.  ENTERITIDIS 
Sporogekes,  the  results  of  the  Bacteriological  Examination 
of  SoUs  A,  B,  C,  D,  E,  P,  G,  H,  I,  J,  K,  L,  M,  N. 

[Part  L,  Series  2.] 


Nmnber  of  Spores  of  B.  enteritidis 
Sporogenes  per  i^ramme  of  Soil. 

Description  of  the  Sample. 

At  least 
1.00a 

At  least 
10,000. 

At  least 
100,000. 

^  A.  Collected  immediately  after  the  last 
inoculation,  September  24th,  1900. 

+ 

- 

- 

*  B.  2  days  later,  September  2eth,  1900  . . 

+ 

+ 

- 

"<^-  7    „        „     October  Ist,  1900 

+ 

+ 

- 

-I>14    „        ..            „       8th,  1900 

+ 

- 

- 

•  ^- 17    „        „            „       nth.  1900 

+ 

- 

- 

■^•24    ,        ..            „       18th,  1900 

+ 

-\' 

- 

•Q.31    «        „            H       25th,  1900 

4- 

- 

- 

•H-39    „        „     November  2nd,  1900    .. 

+ 

- 

- 

•^  «    „        „             „         8th,  1900      .. 

+ 

+ 

- 

•'•  62    „        ,             „  *       16th,  1900    .. 

+ 

+ 

- 

•  ^ »    „        ^              M         22nd,  1900    . . 

+ 

- 

- 

'^^    n        „              H          29th,  1900    .. 

+ 

+ 

- 

"  ^73    „        ^     December  6th,  1900 

+ 

+ 

- 

♦^  ^'-81    ,        .,             ^  .      13tb,1900     .. 

+ 

-• 

•- 

Soil  B. — Snrfaoe  phenol  geUtine-plBta  were  made,  oonbining;  (HMI 
Bud  OiMOOl  gramme.  Microbei  23  and  24  (O-OOOOl  g 
gave  no  "  gaii,' '  !io  they  wer«  not  stodied  further.  Hior 
26  and  27  were  i»olBt«d  from  00001  gramme.  Thei 
typiokl  B.  ooU  in  all  leapecta,  except  that  35  and  26  f 
prodnoe  indol. 

Soil  C— Cultures  as  in  B.— llicrobee  28  (0001  gmmme)  and  29  ( 
were  typical  B.  coli,  except  that  neither  gave  indol  and 
duoed  no  clot  in  milk  culture.  Microbe  30  (OiXXWl  g 
g[aTe  no  "gas,"  and  was  not  stitdied  further. 

HoiL  D.— Onltnres  ai  in  B ;  but  as  well  a  broth  oultare  naa'inade  w 
granune.  This  waainon  bated  for  2t  hours  at  20°  C,  Bn< 
plate  culture  made.  In  none  of  the  plBt«9  were  thi 
oolonjps  sufficiently  like  B.  ooli  to  merit  subcultures. 

At  thiH  sta^e  (14th  day  after  the  Boil-moculation)  it 
appeared  sa  if  B,  ooli  h.-Kl  disappeared  from  the  soil. 
examination  of  the  very  next  sample  ahowed  that  this 
no  means  really  the  case. 

Boil  E.— Cultures  as  in  D.— Hicrobea  31  and  32  (0-0001  gramme)  t 
gas.  and  so  were  not  studied  further.  Hiorobe  33 
gramme)  was,  howeTsr,  typical  B.  ooU  in  all  r 
Hicrobes  34  and  35  (0*0001  gramme)  gare  no  indol 
olot  in  milk  culture.    Microbes  36,  ST  and  3S  (<H)I  g 

*  It  Deeds,  I  think,  to  be  remembered  that  difflonltiee  arise  in  tlte  b 
logical  examiuatioD  of  soils  which  are  not  encountered,  or  enconnliered  oi 
moderate  extent,  in  Uie  examination  of  sewafre  and  of  wat«r  supply. 
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broth  method)  were  typical  B.  ooli,*  except  as  recfarcU  indol.     app.  B.  No.  4 

and  37  failed  to  prodnoe  clottiiur  in  milk  cnltore.  _   ^^"^7" 

■^  ^^  On  the  Inocu- 

HL  F.— Coltnres  as  in  D.— Microbes  39,  40  and  41   were  isolated  from   wuh'sewoffo: 
0*0001  (rramme.    39  and  40  gave  '*  gas  "  but  no  indol.  the  broth   br  Dr. 
onltnres  were  not  quite  typical,  uid  in  milk  culturee  hardly   Houston, 
any  acid  was  produced  and  no  dot.    41  was  discarded,  as  it  gave 
no  "gas"  in  "shake"  culture. 

OIL  a.— Surface  phenol  gelatine  plates,  containinj^  0-001,  0*0001  and 
0*00001  gramme,  and  also  0*1  gramme,  broth  method.  Microbe 
42  (O-OOl  g^mme),  although  giving  no  resix)nse  to  the  indol 
test,  was  by  no  means  atypical  in  other  respects.  43  (0*00001 
gnunme)  was  somewhat  similar  in  character,  but  gave  no  clot 
in    milk    culture.     44    (0*1    gramme,    broth    method)    was 

seemirgly  typical  B.  coli  in  all  respects. 

* 

)IL  H. — Cultures  as  in  G. — ^Microbe  45  (0-1  gramme,  broth  method)  gave 
"gas,"  diffuse  cloudiness,  and  acidity,  but  no  indol  or  clot. 
Microbes  46  (0*001  gramme),  47  (0*0001  gramme)  and  48 
(0-00001  gramme)  gave  no  "  gas." 

OIL  L—Oultures  as  in  G.— Microbe  49  (0*00001  gramme)  gave  no  *'  gas." 
Microbe  50  (0*0001  gramme),  although  ^ving  "  gas  "  in  "  nhake  " 
culture  was  atypical  in  broth  and  milk  culture,  and  jrave  no 
indol.  Microbe  51  (0*1  gramme,  broth  method)  wa:*  fairly 
typical,  but  yielded  no  indol  in  broth  culture  and  no  clot  in 
milk  cultivation. 

>oiL  J.— Cultures  as  in  G. — ^Microbes  52  and  53  (0*CK)01  gramme)  gave  no 
"  gas  "  in  "  shake  "  culture.  But  microbe  54  (01  gramme,  broth 
method)  seemed  to  be  fairly  typical  except  ss  regards  indol 
(negatiTC  result),  and  only  weak  clotting  ability.  55,  isolated 
from  the  same  plate,  gave  no  "  g^." 

Soil  K.— Cultures  as  in  G. — Microbes  56  and  57  (00001  {rramme)  gave  no 
"gas"  in  "shake"  culture.  Microbe  58  (01  gramme,  broth 
method)  corresponded  in  its  characters  to  54.  Microbe  59, 
isolated  from  the  same  plate,  gave  no  "  gas/* 

Soil  L— Cultures  as  in  G.— Microbes  60  and  61  (0*0001  and  O'OOl  trramme, 
respectively)  guve  no  "gas."  Microbe  62  (0*1  gramme,  broth 
method)  corresponded  in  its  characters  to  54. 

Soil M.— Cultures  as  in  G.^Microbes  63  (0001  gramme),  64  and  65  (OOOol 
gramme),  and  Gd  (0*00001  gramme),  were  fairly  typical,  >>ut 
none  of  them  gave  any  indol  or  clot,  and  64  and  66  produced 
but  little  acid,  and  64,  65  and  66  were,  perhaps,  not  quite 
characteristic  as  regards  their  growth  in  broth  culture. 
Microbes  67  and  68  (0*1  gramme,  broth  metho<l)  gave  no  "gas." 
69  seemed  fairly  typical,  but  no  indol  wan  prnducnl  in  broth 
culture  nor  clot  in  milk. 

Soil X.— Cultures  as  in  G.— Microbe  70  (O(M)O(H  gramme)  gave  '•  tiixn "  in 
"  shake "  culture  and  diffuse  cloudines.s  in  broth,  but  no  indol, 
no  clot,  and  atypical  appearance  in  milk.  Microbe  71  (O'OOOl 
gramme)  and  72  (0*001  gramme)  were  not  quite  typical  in 
broth  and  milk  cultures,  and  gave  uo  indol.  Microbe  73, 
however,  seemed  to  be  in  every  respect  typical  B.  coli ;  that  is 
typical  as  regards  fulfilment  of  all  of  a  number  of  positive 
tests,  although  both  as  regardn  this  microbe  and  a  number  of 
others,  the  growth  in  oblique  gelatine  and  gelatine  plate 
cultures  was,  perhaps,  not  altogether  characteri«tic.  This  is 
the  more  remarkable,  since  So  days  had  elapsed  since  the  last 
inoculation. 


.The  Qge  of  this  term  may  be  open  to  criticism.     It  is  used  for  convenience 

j**>d  to  avoid  endless  repetition.    In  the  sense  used,  tho  term  "  typical " 

JJJJ'Jjothing  more  than  that  a  miorobe  is  not  easily,  if  at  all,  to  be  differentiated 

y^  J^  eloMtcal  B.  coli,   which  commonly  is  credited  with  rapid  response 

««rf  all  of  a  number  of  piwfiir  tests. 


■  SiufiuiBphNioKOISperoanDBalMliieplMsmilRun. 
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Tablb  XI. — oantintud. 


Od  tba  Idocu- 
KtloD  uf  Hall 


.'JntteephenaKiroBiwrcaDUEelatiiwplaleculturw.         

tkiHr''^  'vW  PM"  •3n>l->  brotb  oultunM  (24  to  4a  honn  M  37°  C.)  and  BUbMiquin 


%fia 


•  Burfaoa  pheaol  ill'65  par  i-enM  gBlatine  ptftt*  r 
i  Phonol  (0"05  pet  eenx.)  brolh  cnllnrm  (24  to 


tS  hours  at  S7°  C-)  ■od  "i 
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Table  Xl.-wnttnuai.  «i».«j<ai 

Od  the  laooQ- 
Ution  or  Soil 
with  8ewsc«  1 


0  18  hoon  M  Si"  0.)  >Dd  >i 


111  order  to  form  a  proper  apprehenBion  of  these  reeulte,  it  will 
wneteBsary  to  coneider  (in  relation  to  Table  XI.)  each  series  of 
tsltnrw  by  itself,  as  follows  :— 

(«.)  0-1  gramme.  Broth  cultui-es  atui  militequent  {ilathig. — 
It  will  be  seen  that  no  cnltures  were  made  in  the  case 
of  Soils  A  to  F  (both  inclnsive)  with  O'l  gramme 
(broth  method),  the  reason  being  that  it  was  assumed 
that  B.  coli  conid  easily  be  isolated  from  the  cultures 
containing  mnch  less  of  the  soil.  In  Soil  G  a  microbe 
(44)  responding  to  all  the  positive  tests  for  B.  coli  was 
isolated.  From  this  date  onwards  (Soils  H  to  M)  the 
microbes  isolated  seemed  less  closely  related  to  B,  coli. 
Neveftheleaa.  from  Soil  N,  collected  80  days  after  the 
last  inoculation,  a  microbe  (73)  was  isolated,  which 
piTe  a  positive  result  as  regards  B.  coli  with  all  the 
tests  employed. 

(''■)  O-OI  gramme.  Broth  cftUureit  and  suhsuquent  plating. — 
In  the  case  of  Soils  A,  B  and  C  no  cultures  "ft'ere  made, 
as  it  waa  anticipated   that   B.  coli   could  readily  be 


xr 


(c)  (H)01  fframm*.  SttrfoM  p*m 
ptaU  et4/AitiM.— la  the  cms 
made.  Aangardi  Ek^B,! 
crowded,  uul  the  Itqne&ottf 
to  allow  of  aoeimte  olvem 


(7th  d«r)  yielded  trpital  B. 
indol.  Sou  D  (14th  day) 
Bat  tarn  Btdl  S  (17th  Akj) 


typioal  in  lU  leq^eetB  ezoe 

WBi  feaUe  and  It  barelT  rei 

In  Soil  F  (24th  day)  Oie  r 

Soil  a  fSlat  day)  a  microbe 

fairly  cloee  reeemblanee  to  '. 

was  obtained  with   Boil  E 

(eGth  day),  the  microbes  (46  and  61)  isolated  yielding 

no  "  gas     in  gelstine  "  shalce  "  calture.    Microbe  ^'Z 

(Soil  M,  73rd  day)  gave  "gaa"  in  "ahalte"  coltnJ^^ 

diffose  ciondinesB  in  broth  but  no  indoi,  and  acidity  ^S 

millc  bnt  no  clot.    From  Soil  N  (80th  day)  microbe  **  ^ 

was  isolated,  bnt  this  micro-organ iam  was  somewh^' 

donbtfnily  allied  to  B.  coli. 

((O  0-0001  gramme.  Surface  phenol  ((H)5  per  catt.)  getatit*^ 
plate  citlturea. — From  Soil  A  (collected  immediately 
after  the  inocnlation)  microbes  18  and  19  were  isolateA' 
The  latter  was  typical  in  all  respects,  except  that  nC 
clotting  of  milk  occurred  within  five  days.  Microbe^ 
25,  26  and  27  were  isolated  from  Soil  B  (2nd  day)  ;  tha 
last  gave  a  poaitiTe  response  to  all  the  tests.  It  is  to 
be  specially  noted  that  from  this  date  onwards  no 
B.  coli  of  similar  or  comparable  sort  coald  be  isolated 
from  the  remaining  Soils  C,  D,  E,  F,  G,  H,  I,  J,  E,  L, 
M,  N.  Thas,  microbe  29  (Soil  C,  7th  day)  ^lod  as 
re^rds  indol  in  broth  and  clot  in  milk  coltore.  In 
Soil  D  (IJth  day)  no  B.  coli  could  be  fohnd.  Ae  regards 
Soil  E  (I7th  day),  microbes  31  and  S2  gave  no  "  gas," 
microbes  34  and  35  no  indol  and  no  clot.  From  Soil  F 
(24th  day)  microbes  39  and  40  were  isolated,  but  theae 
were  in  many  respects  atypical  of  B.  coli.  Microbe  47 
'Soil  H,  39th  day)  gave  no  "  gas."  Microbe  50  (Soil  I, 
45th  day)  resembled  microbee  33  and  40.    The  miorolMi 
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(52  anil  53,  56  and  57,  60)  isolated  from  Soils  J  (52nd    app.  b,  no.  4. 
day),  K  (SJth  day),  L  (6Gth  day),  gave  no  "  gas  "  in  ^^  .h^l^^,^. 
''shake  '  coltures.    Microbes  64  and  65,  and  71  (Soils  lationof  soii 
M  and  N  (73rd  and  SOth  day  respectively)  showed  no  ^'g;^^'^'* ' 

close  kinship  to  B.  COli.  Houston. 

(e.)  (H)0001  gramme.  Surface  phenol  (O05  per  cent.)  gelatine 
plate  cultures.— From  Soils  A,  B,  C,  D,  microbes  20 
and  21,  23  and  24,  and  30,  were  isolated.  None  of 
these  gave  rise  to  any  "gas"  formation  in  gelatine 
"  shake  "  cultures.  No  B.  coli  were  found  in  Soils  D, 
E,  F.  From  Soil  G  (3Ist  day)  microbe  43  was  isolated. 
It  gave  "gas  "  in  "  shake  "  culture,  diffuse  cloudiness 
in  broth  but  no  indol,  acidity  in  milk  but  no  clotting. 
Microbes  48  and  49  were  isolated  from  Soils  H  and  I  ; 
they  did  not  respond  to  the  "  gas  "  test.  In  Soils  J,  K,  L 
no  colonies  at  all  resembling  B.  coli  were  noted. 
Microbes  66  and  70  were  isolated  from  Soils  M  and  N, 
but  they  did  not  seem  to  be  at  all  closely  allied  to 
B.  coli. 

(/.)  0*000001  ^ram//i«.  Sur/acephefioHO'Obj^er  cent.)  gelatine 
plate  cultures. — Only  one  culture  was  made  (Soil  A) 
and  only  one  sub-culture,  viz ,  microbe  22,  which  gave 
no  "gas"  in  gelatine  "shake"  culture.  No  further 
cultures  were  made  with  this  minimal  amount  of  soil. 

In  general  summary  of  these  results,  it  id  to  be  noted  that  in 
Soils  A  and  B  no  difficulty  was  experienced  in  demonstrating  the 
presence  of  B.  coli  in  abundance.  In  Soil  C  the  microbes  is^olated 
seemed  to  be  less  typical.  As  regards  Soil  D  (14th  day),  the  result 
Was  wholly  negatiFe  in  all  the  plates,  but  in  Soil  E  (17th  day) 
B.coli,  or  at  all  events  allied  forms,  still  persisted.  The  0-01  and 
W)01  gramme  cultures  of  Soil  F  (24th  day)  yielded  negative 
^ults,  and  although  two  microbes  (39  and  40)  were  isolated  from 
theOOOOl  gramme  cultures,  they  could  not  be  regarded  as  being 
Very  closely-allied  to  the  strains  of  B.  coli  found  in  the  earlier 
Bamples  of  soil.  At  this  point  in  the  investigation,  be  it  noted,  the 
0*1  gramme  took  the  place  of  the  O'Ol  gramme  broth  culture,  so 
^lat,  perhaps,  no  surprise  need  be  felt  that  in  Soil  G  (31 8t  day)  a 
microbe  (44)  was  isolated  from  the  large  amount  of  soil  which 
seemed  to  correspond  in  all  respects  to  the  races  of  H.  coli  met 
with  in  Soils  A  and  B.  From  this  same  sample  of  soil  microbes 
^and  43  were  obtained,  the  former  (the  more  topical)  from  the 
(HX)1  gramme  culture,  and  the  latter  (the  less  typical)  from  the 
(HlOOOl  gramme  culture.  But  in  the  intermediate  culture  (OOOOl 
gramme)  a  wholly  negative  result  was  recorded.  No  *'  gas " 
forming  coli-like  microbes  were  found  in  the  0*001,  (H)OOl,  and 
WXlOOl  gramme  cultures  of  Soil  H  (39th  day),  and  microbe  4r>, 
isolated  from  the  0*1  gramme  culture,  was  by  no  means  wholly 
typical  B.  coli.  Microbe  f)l  was  obtained  from  a  similar  amount 
oj  Soil  I  (45th  day),  and  resembled  in  all  respects  microbe  45. 
Microbe  50  (0*0001  gramme  culture)  was  much  less  characteristic. 
Microbe  49  (0-00001  gramme  culture)  gave  no  "  gas ''  in  gelatine 
**8hake"  culture.     Soils  J  (52nd  day),  K  (59th  day),  and  L  (66th 


fc  ■.Kabft  day)  yielded,  bb  regards  th«  0-1  gi  i,Si, 

mtimtm    *^  63  reepeotiTely.    Theee,  alth  M " 

Ph££&>    '^  "'^  Bbowlng  weak  clottlQ  not 

ir7'^     atypical     But  la  the  other  coll  ,  no 

■*•■■          coli-like  microbea  were  fonnd,  or  :vds 

"iias"prodaction.    Soil  M  (73rd  bom 

the  0-1  and  (HX)1  gramme  cnltw  hldl 

oertaialy  bore  some  reeembhmoe  1  6ft 

(0  0001  gramme),  and  microbe  6<  o  be 

len  closely  related  to  B.  ooU;    Aa  itaa 

oertainly  a  little  ao^tridng  to  find  o  all 

the  teatfl  for  B.  ooli.    Ifiorobea  '  and 

O-OOOOl  gramme  cnltarea,  req>eal  vhat 

doabtfnlly  to  be  oonMdered  aa  ak^  w  »  »». 

Vnm  Uieae  reanltB,  aa  regardi  B.  ooU,  oertaln  fiHito  and  eon? 
idderattona  ariae^  as  f <dlowa : — 

L  There  was  deflnite  evidence  of  a  dlatinet  dodine  in  the 
number  of  eoll-lUie  mlorobea  doring  the  progHMB  of  tte 
experiments.  Thbi  la  best  seen  ay  nnning  to  the 
OWOl  gramme  ierue  of  e  ' 


2.  Keverthelesi  the  total  extinction  of  B;^  ooli  aiul  alUed 

form^  even  at  the  end  of  80  d»i,  did  not'  take 
place.    For  example,  microbe  73,  N  Mil,  0-1  gramma 

'  colture. 

3.  There  was  suggestion  that,  at  intervale,  a  recrudescence  of 

vitality  of  the  coli  tribe  took  place  in  the  eoil.  It  is 
possible,  however,  that  some  portioua  of  the  plot 
received  more  sewage  than  others,  owing  to  the  gradual 
formation  of  pockets  and  dejii-estiionB. 

4.  Whether  the  strains  of  typical  B.  coli  gradually  lost  their 

vitality  In  the  soil  while  the  lees  typical  forms  perslBted; 
or,  whether  typical  H.  coli  really  persisted  but  lost 
in  the  course  of  time  one  or  more  of  its  original 
characters.  Is  matter  for  snrmise.  The  latter  con- 
sideration, however,  suggests  an  attractive  and  by  no 
means  inconceivable  hypothesis. 

STBBPTOGOCCI.--The  results  as  r^ards  streptococci  may  be 
briefly  outlined  as  follows: — 

Soil  A,— Streptococci  V.  and  VI.  were  isolated  from  a  aarfoce 
gelatine  plate  culture  (0-0001  gramme).  No 
streptococci,  however,  were  found  in  the  atia^ 
cultures  at  37°  C.  (0-001,  0-0001,  and  OOOOOl 
gramme). 

Soil  B.— Streptoccus  VII.  was  isolated  from  0-001  gramme  of 
the  soil  (surface  agar  plate  culture  at  37°  C). 


Ui 


Soil  C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
E. 
L. 
M. 
N. 
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No  streptococci  could  be  found  in  O'OOl,  O'OOOl,  g^jJ^Vf^sSr 
©•OOOOl  gRimme  (surface  agar  plate  cultures  at  with  sewage; 
37°  C).    To  test  further  the  negative  evidence  S^Ston. 
as  to  streptococci,  the  minute  colonies  in   the 
various  plates  (36  in  number)  were  frequently 
subcultured.    In    this    way    68  colonies   were 
subjected  to  more  or  less  attentive  study.     But 
the  result  was  wholly  negative  as  regajxls  the 
presence  of  streptococci. 


It  will  thus  be  seen  that  no  streptococci  were  found  in  any  of 
the  soils  later  than  the  2nd  day  after  the  last  inoculation.  It 
seems  reasonable  to  conclude  that  they  rapidly  perished  in  the 
soil,  and  the  negative  proof  of  their  absence  is  strengthened  both 
by  the  number  of  samples  examined  and  the  negative  results  (as 
regards  streptococci)  of  subcultures  of  68  minute  colonies  from 
the  various  plate  cultures.* 

These  results  are  shown  in  Table  XII.,  and  in  Table  XIII. 
a  brief  account  is  given  of  the  chief  morphological  and 
biological  characters  of  streptococci  V.,  VI.,  and  VII. 


Tablb  XII. 


Showing  as  regards  STREPTOCOCCI  the  results  of  the  Bacterio- 
logical Examination  of  Soils  A,  B,  C,  D,  E,  F,  G,  H,  I,  J,  K, 

L,  M,  N. 

[Part  I.,  Series  2.] 


DeMription  of  the  Experiment. 


0-001 

Gramme. 

Agar  at  37°  C. 


0*0001 

Gramme. 

Agar  at  37°  C. 


0*00001 

Gramme. 

Agar  at  37°  C. 


Boil  A.  Collected  immediately  after  the 
last  iDoculatioD,  September  d4tb.  ' 

Soil  B.   Collected  2  days  after  the  last  • 
inoculation,  September  20th. 

Soil  C.   Collected  7  days  after  the   last 
inoculation,  October  Ist.  i 

Soil  D.  Collected  14  day>«  after  the  last  . 
inoculation,  October  8th. 

Soil  E.  Collected  17  days  after  the  last 
inoculation,  October  llth. 

Soil  F.  Collected  24  days  after  the  last 
inoculation,  October  18th. 

Boil  G.  Collected  31  days  after  the  last 
inoculation,  October  25th. 


+t 


+* 


*  It  wiU  be  remembered  that  the  number  of  strentococci  added  to  the  soil  by  meann 
of  the  cesspool  sewage  was  approximately  432  million. 
t  Streptococci  V.  and  VI.   These,  however,  wore  isolated  from  a  gelatine,  not  from 
*  an  agar  plate  culture. 
f  Streptococcus  VII. 
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Ai  regards  Soils  C,  D,  B,  F.  G,  H,  I,  J.  K,L.1CN.  collected  reepectiTelT  7.1i,  17. 24,S1« 
38,  &,  52, 59. 6S,  7S,  and  80  d^yn  after  the  last  inocnlatioii,  no  streptococci  could  be 
f  ooDd  In  agar  cnltnres  (at  ^  C.)  containing  OHOh  ODOOl,  and  01)0001  gramme. 


f  Surface  agar  plate  culture  <37^  C.\ 


Summary  of  Series  2. 


'    In  general  sammary*  of  all  the  resalte  obtained  in  Series  2  of 
^e  investigation,  the  following  points  seem  worthy  of  note  : — 

Totals  number  of  bcicteria. — As  compared  with  the    average 

nnmber   of  microbes  in   the  soils  examined   in   Series    1,  the 

further    and    repeated  inocolation   of  the   plot  daring    August 

and  September  would  seem  to  have  led  to  an  increase  in  the 

total  number  of  bacteria  in  (he  soil.      But  the    increase    was, 

perhaps,   not  so  well    marked   as  was  to   have  been    expected 

from  the    addition    to    the   plot  of  a  liquid  in  great    amount 

c^warming  with  micro-organisms  and  rich  in  organic  pabulum.     It 

u  more  than  probable  that  some  decay  and  death  of  the  super- 

^ded  germs  took  place.    At  first  there  was  an  increase  in  the 

number  of  bacteria  (Soil  B),  this  was  followed  by  a  diminution 

(Soil  C) ;  later  a  second  slight  rise  (Soil  D)  took  place ;  then  a  sharp 

d<^line  (Soil  E).    In  Soils  F,  Q,  H,  a  further  rise  was  noted,  and 

*  It  Ib  QnaToidable  to  escape  some  repetitioii. 


m 

Uk   QM   1  aa<itli6r  dadine  ia  iMunlMr.    Tbe  hmi  Awe  8c 
p.    (J,  K,  L»  M,  N)  weie  ehannlerifled  bj  a  flnal  ite  and  fidl  ia 

^^  diu4ii«  the  li0(  lialf  MkmiI  41  days)  of  the  exfwiifl^ 

Ihe  avwige  thm  tenag  the  tnil  ielf  (abem  3t  dajfe).  There  i 
no  IndSeelkm  (lether  the  teveiee)  the!  the  eewvge  hacterla  mui 
theeoil 


Sperm  of  airM§  AwferM.— Hie  eirwiigeMUidMr  of  epoiee  i 
gnetor  in  Setieii  2  then  in  Series  1*  InSoilAthpniuiiber  i 
emell,  hat  in  Soil  Be  greet  imereeeo  ivae  neted.  In  Soil  O  i 
luunber  was  less,  tint  in  Sm  D  llie  ginaissi  monber  of  spovee-i 
fonnd«  In  ScrilE  there  wore  mndii  fewer  epefes.  From  tide  j^ 
onwsode  (Srils  F  to  N)  the  genenl  teoAaAey^  was  towards 
ineresse  in  tlie  number  o<  qpores.  Tlie  moiee  were  scnnew] 
momunneroos  reiattTe  to  tiie  total  bacterial  flora  in  the  lastih 
(about  il  days)  than  in  the  first  half  (aboot  39  days)  <^  the  ser 
of  eaqieriments. 

^GM'*ing0kUin0''akUD$'*eulk$r68iUhmam  at  aOPa).-M 
an  aveiage  m  soil  in  Series  2,  as  ocnnpared  with  Series  1,  JM 
talaed  mote  gas-fuming  bacteria.  Tlie  gae*lonning  bacteria  in 
seiwninglj  nuHre  nnmetmis  in  the  first  half  (S<dls  A  to  H,  aeQ 
39diqrs)thanintheseoondhalf(8oilsIto  N,  aboat  41  days) 
the  sems  of  eaEperiments.  * 

Spares  a/  B.  enUrUidis  ipmx^g69m.-^Th»  eontinned  and  Ibi 
tained  portion  of  the  scdl  with  oesqpool  sewage  daring  Anp 

and  September  seemed  undoubtedly  to  have  led  to  an  increi 
in  the  average  number  of  spores  of  B.  enteritidis  sporogen 
Moreover,  as  daring  the  last  half  (Soils  I  to  N,  about  41  days) 
compared  with  the  first  half  (A  to  H,  about  39  days)  of  the  ser 
of  experiments,  the  number  of  spores  of  B.  enteritidis  sporogei 
was  on  an  average  greater,  it  seems  reasonable  to  infer  that  t 
vitality  of  this  pathogenic  microbe  remained  unaffected  duri 
the  progress  of  the  experiments. 

B.  colt  (and  allied  forms). — Although  there  was  a  distu 
indication  of  a  decided  decrease  in  the  number  of  coli-li 
microbes,  it  could  not  be  said,  even  after  80  days,  that  B.  coli  li 
entirely  disappeared  from  the  soil.  The  less  typical  forms  seem 
to  persist  longer  than  the  more  typical,  but  possibly  the  explai 
tion  may  be  that  the  typical  B.  coli  lost  some  of  its  origii 
charactors  during  its  sojourn  in  the  soil.* 

StreptoctjccL — In  Soils  A  and  B,  collected  respectively  imu 
(I  lately  after  and  two  days  later  than  the  last  inoculation,  strep 
cocci  were  found.  In  none  of  the  remaining  12  soils  (C  to 
were  streptococci  discoverable.  It  seems,  then,  hardly  open 
question  that  these  sewage  microbes  of  delicate  sort  rapic 
perished  in  the  soil. 

I  — • ....  T  I  ■ 

*  MoBt  of  the  experimentB  in  this  enquiry  were  carried  out  daring  aatiu 
winter,  and  spring,  when  the  soil  is  apt  to  remain  perniuHently  iHolst.    Had 
experimenta  been  oarried  out    during  the  dry  summer  months,  I  think 
disappearance  of  B.  coli  from  the  soil  would  have  been  much  more  rapid  i 
relatively  more  complete. 
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DIAGRAM  2. 

APP.  B,  No.  4. 

Showing  the  plot  of  land  used  for  the  soil-inoculations  (Part  1.,   Ontheinocu- 
eries  2).    The  soil  was  inoculated  with  cesspool  sewage  bi-weekly   with°s«wage 
uring  the  greater  part  of  August  and  September  {see^  however,   ^^'^i,n 
ext).  The  last  watering  was  made  on  September  24,  1900.     For 
iimensions  of  plot,  see  Diagram  1. 
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A — Collected  immediately  after  last  inooolation. 

B. — Collected    2  days  later,  September  26. 

C. — Collected    7  days  later,  October  1. 

D.— Collected  1-1  days  later,  October  8. 

£. — CoUected  17  days  later,  October  11. 

F.— Collected  24  days  later,  October  18. 

a.— Collected  HI  days  later,  October  25. 

H. — Collected  39jdays  later,  November  2. 

I. — Collected  45  days  later,  Xovember  8. 

J. — Collected  52  days  later,  November  15. 

K. — CoUected  59  days  later,  November  22. 

L. — Collected  66  days  later,  November  29. 

M. — Collected  73  days  later,  December  6. 

N. — Collected  80  days  later,  December  13. 


t  Tha  fTonnd  wm  putiallj  (roHD  and  aome  of  the  lemga  nn  off  tha  ■urbwa. 
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TOTAL  NUMBER  of  bacteria  and  spares  of  aerobic  bacteria.—  ap»  b.  no.  4. 

No  ettimatioBa  were  made  of  the  total  number  of  bacteria  or  of  q^  thelnoou- 

thairgporea.  JIMSH; 

*•  OA8''  in  gelatine  " shake  *•  cuUures  (24  honra at  20°  C.).— The  ^io«rim. 
results  as  re^etrds  gas-formation   in   gelatine  *< shake*'  cultare 
are  ahewn  in  Table  XIY. 


Tablb  XIV. 

Sho^wing  as  regards  *'Oab**  in  gelatine  ** shake*'  cnltnres,  the 
:ire8nlte  of  the  Bacteriological  Examination  of  Soils  (1),  (2), 
C3),  (4),  (5),  (6),  (7),  (8),  (9),  (10),  (11),  (12),  (13),  (14),  (15), 

[Part  I.,  Series  3.] 


^^••srlption  of  th«  Munple  of  SolL 


SoU  ^VX  Janaary  7th,  after  inocuUtlon 
made  on  same  date. 

000  Q).  January  16th,  after  ioocnlation 
made  on  same  date. 

BflU  (JX  Febmary  7th,  after  inocnlatioB 
made  on  aame  date. 

Ml  (4X  February  19th,  after  Inoculation 
made  on  aame  date. 

Mi  ($X  Febmary  asth.  7  days  after  last 
inoculation. 

Ml  (0>.  March  6th,   14   days   after   last 
inoculation. 

SoO  (7).  March  12th,  21  days  after  last 
inoculation. 

8e<J  (8).  March  19th,  28  days  after  last 
inoculation. 

SoU  (9).  March  28ih,  35  days  after  last 
inoculation. 

SoO  (lOX  April  leth,  56  days  after  last 
inoculation. 

Soil  (11).  April  23rd,  62  days  after  last 
inocolation. 

SoO  02).  April  20th,  66  days  after  last 
inoculation. 

Sou  (13).   May   1st,  70  days   after   last 
inoculation. 

Sou  (14).  May    9th.   78   days   after  last 
inoculation. 

Soil  (15).  May  14th,  83  days  after    last 
inoculation. 

Sou  (16X  May  SOth,  89  days  after   last 
inocolation. 


**(3as"  in  Gelatine  ** Shake**  Cultures  (24 
hours  at  2fP  0.),  inoculated  with  :— 


(H)l 
Gramme. 


(rOOl 
Gramme. 


0-0001 
Gramme. 


No  record. 

+ 


No  record. 


, 


No  record. 


1,  and  between  tL_ _. 

the  Diiul  tmaiut  wu  emplored  in  mftkiDt  Va^  Alt 


m 


Table  XV.—eantintted. 


Deseriptloii  of  th«  wmple  of  Soil 

1 

Indol  in  Broth  Culture  (6  days 
at  37®  C). 

001 
Oramme. 

oroi 

Qramme. 

aoooi 

Qramme. 

o-ooooi 

Qramme. 

8oU  (9).  March  2eth,  95  dayi  ftftor  last 
inocalation. 

Soil  (10).  April  leth.  56  dayi  after  iMi 
inociilatioii. 

Doll  ai).  April  23rd.  62  days  after  last 
moctuatioii. 

Sou  02).  April  26th.  65  days  after  last 
inocTilatloxi. 

i^KISXMay  1st,   70    days   after    last 
inoculation. 

Wl  no.  3iay  9th.  78    days   after   last 
inoonlation. 

^  '15).  May  14th«  83  days    after   last 
inoculation. 

^  (M).  May  20th,  89    days  after    last 
inoculation. 

+ 
+ 

+ 
+ 
+ 

+ 

+ 
(trace). 

+ 
arace). 

+ 

• 

It  is  to  be  noted  that  Soil  (4),  collected  immediately  after  the 
Jt  inoculation,  gave  a  positive  result  with  0*0001  gramme. 
Soil  (5),  collected  7  djiys  later,  with  0*001  gramme.  Soils  (6) 
^^  (7),  collected  14  and  21  days  respectively  after  the  last 
ttiocuiation,  only  with  0*01  gramme.  But  Soils  (8)  and  (9)— 
?^th  and  35th  day  after  the  last  inoculation — showed,  as  regards 
jfidol,  a  ten-fold  rise,  and  Soil  (10)— 5()th  day— a  hundred-fold 
increase  as  compared  with  Soils  (6)  and  (7).  Nevertheless,  the 
next  sample  (Soil  (11) — 62nd  day)  showed  a  hundred-fold  decrease, 
*iid  Soil  (12) — 65th  day — ^a  thousand-fold  decline,  in  indol-pro- 
<iQcing  ability.  Soils  (13)  and  (14)— 70th  and  78th  day— gave  a 
positive  result  with  0*01  gramme,  and  Soil  (15)— 83rd  day— with 
(HWl  gramme.  The  last  sample  (Soil  (16)— 89th  day)  gave  a 
positive  result  (traces)  with  0*0()1  gramme. 

Hence,  with  the  e'xception  of  the  rise  at  or  about  the   56th 
%,  the  general  tendency  of  the  indol  curve*  was  in  a  downward 

<iirection. 


APP.  B.  No.  4 

On  the  Inocu- 
lation of  Soil 
with  Sewaipe ; 
bvDr. 
Houston. 


•Too  much  stress,  however,  mu?t  not  be  laid  on  the  indol  test,  for  two 
ftttons  :— (1)  There  are  microbes  clearly  belon^ring  to  the  race  of  B.  coli  which 
**^rthele88  do  not  produce  indol  under  parallel  conditions  of  experiment : 
W  there  are  mioro-organisms  in  soil  and  sewage  which  are  obviously  alien 
** the  CoH  tribe,  but  which  can  produce  indol  in  broth  cultures.  These  latter 
K^^nw.  however,  in  sewage  are  certainly  present  in  sparse  proportions  as  compared 
^  the  mjriada  of  indol-prodacing  bacteria  of  the  coli  species. 


••«S 


aiP 


m 


m 

SPORES   OF  B.   BKTEBITWia    SPOBO&ENEa.- 
reBQlts  an  ahown  in  lUbl*  XTI. 


Showing  as  regardat  he  nnmber  of  BpM«s  of  B.  BSTBBITIl 
SPOBOGUias,  the  reanlts  of  the  BwAerioloeiol  RTaminatl 
of  SoUe  (I),  (2),  (3).  (4),  (5),  (6),  (7),  (8),  (9).  (XO),  (U).  C" 
(13),  (14),  (iS),  (16). 

[Part  I.,  Sdriee  3.] 


In  oonsidering  these  reBalts  there  are  several   points   wb 
merit  attention.    With  the  exception  of  Soil  (4)  (poaitiTe  r« 


with  OOOOl  gramme),  and  soils  15  and  16  (  +  "01 ;  —  -001  gramme)    app.  b.  no  4. 

all  the    samples    gave    the    same    result,    viz.,   +  0*001  and  ontheinoou- 

-(KXlOl  gramme.     As  compared  with  Soils  (1),  (2),  (3),  (4)  lation^isoii 

and  (5)  in  Series  1,  this  means  that  there  was,  on  an  average,  a  ^  Dr.  ^^^ ' 

tenfold   increase,   or   thereaboats,    in  the  number  of  spores  of  ^oimtoD. 

B.  enteritidis.    But  when  Series  3  is  compared  with  Series  2,  it  is 

foond  that  the  further  addition  of  some  90  gallons  of  sewage  did 

not  increase  the  number  of  these  spores.    On  the  contrar}",  Suries  2 

(on  the  average)  seemed  to  contain  more  spores.    TbuH,  while  in 

Series  2  seven  out  of  the  fourteen  soils  yielded  a  positive  result 

with  OOUOl   gramme,  and  the  remainder  a  positive  result  with 

IHX)I  gramme,  in  the  Series  (3)  now  in  question  only  one  soil 

yielded  a  positive  result  with  0*0001  gramme,  two  gave  a  negative 

result  with  0*001,  and   the    remainder   a    positive    result    with 

IH)01  gramme.    It  seems  difficult,  therefore,  to  escape  the  conclu- 

aon  that  some  of  the  spores  of   B.  enteritidis  perished  in  the 

nil.    But  that  (for  this  seems  to  be  implied)  the  spores  of  an 

inaerobe  would  be  likely  to  develop  into  bacilli  in  the  surface 

hyers  of  soil,  and  so  become  susceptible  to  the    influence  of 

nnbvourable  physical  conditions  and  to  the  competing  influence 

of  other  bacteria,  is  as  difficult  of  belief  as  is  the  proposition 

that  the  spores  themselves  can  suffer  extinction  in  soil  within  a 

period  covered  by  only  a  few  weeks  or  months.     Indeed,  the 

KBults  observed    are   not    easy    of    comprehension,  because    it 

miut  be  remembered  that  altogether  (tierien  1,  2,  and  3)   the 

plot  of  land  received  not    less    than   1,079   million  spores    of 

6.  enteritidis  sporogene.    This  works  out  at  299,750  spores  per 

iqaare  inch. 

B.  COLI  (and  allied  forms). — In  this  series,  four  phenol 
j[(H)5  per  cent.)  broth  tubes  were  inocuhited  severally  with  0*01, 
W)01,  0-0001,  and  0*00001  gramme  of  soil.  The  tubes  were 
incubated  for  24  to  48  houre  at  37  ;  when  those  showing  diffuse 
clondiness  were  plated,  and  the  colonies  growing  in  these  gelatine 
plate  cultures  further  studied  in  broth,  liimus  milk,  and  gelatine 
** shake**  cultures.* 

Boil  (1).— Diffnae doudineaB  in  aU  the  four  broth  tubes  (0*01,  0001,  00001 
and  0*00001  gramme),  bo  gelatine  plates  made  from  each.  No 
ooli-like  microbes  in  0-001  or  in  0*00001  gramme.  Microbes  74 
and  76  iMlated  respeotlTely  from  0*0001  and  0*01. 

Soil  (S).^I>iffnae  olondinees  in  the  0*01,  0*001,  and  0*0001,  but  not  in 
0*00001,  gramme  broth  tubes.  Nevertheless,  plates  made  from 
all  four.  Microbes  76,  77  and  78  isolated,  the  first  two  from 
0^1  and  the  last  from  0*001.  No  ooli-like  microbes  in  0*0001 
and  0*00001  gramme. 

Soil  (3).— Diffuse  doudinoss  in  the  0*01,  0*001,  and  0*0001,  but  not  in 
0-00001,  gramme  broth  tubes.     Nevertheless,  plates  made  from 


•  On  July  20th,  1901,  a  "  general "  sample  of  soil  was  collected  from  the  whole 
plot  of  ground,  smaU  quantities  of  surface  soil  being  taken  from  each  of  the  16 
divieiona  and  mixed  together.  The  soil  was  examined  for  B.  coli  by  the  primary 
teodi  and  by  the  Bube^iuent  plating  method.  No  B.  coli  could  be  found,  even 
when  so  mnoh  as  1  gramme  of  the  soil  was  u^ed.  The  soil  was  by  this  time 
rmj  dry  owing  to  the  prolonged  drought :  this  dryness,  combined  with  the  effect 
«f  Um  ann*!  rays  and  the  competing  influence  of  the  soil  bacteria,  seemed  to 
ksv«  teonght  abont  the  complete  destruction  of  B.  coli. 


AmB»1l44  tnfMS    lOflNlw 79, 80^ 81  MiA  at  WlM 

rri miifilniii  CH)i  OKioi, oiwi. ououoi pirtM. 

^^STdinSSti  Son  (4)w— IHffOM  olondliMit  in  <Kn,  MOl,  iH»01  tad  <HI0001  CO  1"«A 

Ofc_  tnbet.    Plaltfl  made  ifoa  All  four ;  ao  ooU-lttDB  miombw  in 

(HlUUUlpbito.  ]Ck(ob«i88,84Midtf»lMMidiMpi0tf^flwi 
01)1,  (HlUl  Mid  OllOOi  pkbM. 

Son  CB).<-4Mffaie  flioadiaiii  in  an  ilM  bcoA  «n^ 

tiuBL  Ho  ooll-lihd  minoiwi  M  mMl  ttd  OtWOifl  yittka^ 
Mkt^w  86  and  87  ini«M  twom  WH  mA  OUbl  >aM 

8l>a  CO^-^JMffoM  tiloiidiiitn  in  ML  OHWL  0^ 

Fonr  pfaitet  mada.   Xo  ooS-ldoa  rnksobiia  la  OHOI,  OmiOl 
'  and  <HMI01  iilatdk    IftaoU  88  iaeiated  irom  0111  jplMb 

8on  C0^f-4Mirim  ciMdiiMM  fa  a<n,  o«i,«iid  a<i^ 

lirotik  tebea.  Platap  aiada  froai  ittt  ttfiiu  Ko  ooU4to 
aiigiotea  ia  (KKNiOl  plaita.  Mkfota  88  aad  ^  laolaMl  fiwa 
Oiil  aad  OHOl  plalea  MpetJiMy. 


tOiLCnd— Soaa  ditfnaa  doadiaan  fa  all  fowr  teoA  taba%  a6  plaiai 

fimaaaek   Ko ooU*lik^  bIokoIm ia Oimt  and  OIMM  ptataa. 
Mlorobaa  81  aad  98  laolaM  teai  irOl  «ad  MOl  ptetai 


Son CT)4'  Boiae ditfaaa  qioadf iwai  ia  aH  foar  broUi  talMa»aa  alaftaa 

fnuk mOL  Ko ealililM aUoKotea  la  OWl/CHIOOl  and  MUM 
alataai    Miaroba  98  jwiirtM  fRaa  ODl  aiaftflL 

flout  (10}tf-jLJbaadaii*  dtfftaaa  akmdlaaai  la  (hOl  aad  0^1 ;  dk^  ^Mdlt 
aaaa  ia  0*0001  aad  0*00001  giaatme  lurotli  tabea.    Flalaa  aiadi* 

from  all  four  tubes.  No  ooli-like  microbes  in  0*0001  aad 
O'UOOOl  plates.  From  plates  0*01  and  0*001  microbes  M  and  95 
isolated  respectiyely. 

Boil  (11) —Diffuse  cloudiness  in  0*01  and  0*001  broth  tubes;  0*0001  and 
O'UOOOl  tubes  atypical  cloudiness.  Plates  made  from  two 
former.  No  coli-iike  mic  obes  in  0*001  plate;  but  from  OH^l 
plate  microbe  ^6  isolated  as  possiblj  akin  to  B.  ooli. 

Soil  (12)  --Diffuse  cloudiness  in  0*01  and  0*001,  but  not  0*0001  and  0*00001, 
broth  tubes.  Plates  maae  from  two  former.  Miorobee  97 
and  98  isolated  respectively  from  0*01  and  0*001  plate. 

Soil  (13).— Diffuse  cloudiness  in  0*01  and  0*001,  but  not  0*0001  aad 
O'OUOOlf  broth  tubes.  Plates  made  from  two  former.  Microbes 
99  and  100  isolated  respectively  from  0*01  and  0*001  lOate. 

Soil  (14.)— Diffuse  cloudiness  in  0*01  and  0*001,  but  not  0*0001  and  0*00001, 
broth  tabes.  Plates  made  from  two  former.  No  coli-iika 
microbes  in  0*001  plate.    Microbe  101  isolated  from  0*01  plate. 

Soil  (15).-~Diffu8e  cloudiness  in  all  four  broth  tubes,  so  four  plates  made 
from  them.  No  coli-like  microbes  in  0*00001  plate,  but  from 
0*01,  0*001  and  00001  plates.  Microbes  102,  103  and  104 
isolated. 

Soil  (16).— Diffuse  cloui^ness  in  0*01  and  0*001,  but  not  in  0*0001  and  0*00001 
broth  tubed,  ii'lated  made  from  the  two  former.  Microbes  105 
and  106  isolated  re.-peobive.y  from  0*01  and  0*001  plates. 

Tlie  above  results  are  set  out  in  Table  XVII, 


Tabu.  XTO.  "i"" 

On  Iba  iDocn- 
UUoo  of  dull 

lowing  the  reanlte  of  the  sabonltnra  of  the  COLMJEE  microbes  ^'pr?**'^ ' 
met  with  in  cnttoree  made  from  the  Tarions  samples  of  soil  Hooiian. 
in  Smee  3  (1,  2,  ;t,  -t,  5.  li,  7,  8,  9.  10,  11,  1-',  i:i,  14,  15,  16). 
Iq  some  cases,  in  order  to  test  farther  the  negutive  evidence 
lis  to  6.  coli  Bubcnltnrefl  were  made  from  colonies  l>earin^ 
only  H  remote  reaemblance  to  B.  coli. 

[Pari  I.,  Series  III.} 


Tablk  XVII.— eonltfUMEf. 


On  the  Inoen- 
l»tlaa  of  Soil 
iritb  Savage : 

nuton. 
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AFP.  B.  1^0. 1  In  order  to  arrive  at  a  proper  apprehension  of  these  results  it 
On thetoocu-  ^^^  ^  necessary  to  consider  (in  relation  to  Table  XVII.)  each 
lation  o(  Soil      series  of  cultures  by  itself  as  follows : — 

with  Sewage ; 
brDr. 

Honston.  ^^^  q.qj  gyamoie  (broth  miltures  and  subsequent  platuig), — 

Microbes  75  and  (76  and  77)  were  isolated  respectively 
from  soils  (1)  and  (2).  These  were  6.  coli  in  all 
respects  although  giving  a  somewhat  feeble  indol 
reaction.  Microbe  79,  isolated  from  soil  (3),  seemed 
to  be  less  typical  since  it  gave  a  negative  result  as 
regards  indol.  Microbe  83,  isolated  from  soil  (4), 
collected  immediately  after  the  last  inoculation,  was  in 
all  respects  B.  coli.  In  soil  (5),  collected  seven  days 
after  the  last  inoculation,  the  microbe  (86)  chosen 
for  subculture  gave  a  much  more  feeble  response  to 
positive  tests.  But  the  very  next  soil  (6,  collected  one 
week  later)  yielded  a  microbe  (88)  typical  in  all 
respects  although  giving  a  somewhat  feeble  indol 
reaction.  The  microbes  89  and  91,  isolated  respectively 
from  soils  7  (21st  day)  and  8  (28th  day),  gave  no  **  gas  " 
in  gelatine  ''  shake  "  culture.  But  microbe  93,  isolated 
from  soil  9  (35th  day),  responded  to  all  the  positive 
tests  of  B.coli  except  indol  formation.  And  microbe  94, 
isolated  from  soil  10  (56th  day),  seemed  to  be  quite  as 
typical  of  B.  coli  as  microbe  83  which  it  will  be 
remembered  was  obtained  from  soil  4  (collected 
immediately  after  the  last  inoculation).  Yet  the  very 
next  soil  (11,  62nd  day)  yielded  a  microbe  (96)  failing 
even  as  regards  "  gas  "  production.  The  remaining 
soils  12  (65th  day),  13  (70th  day),  14  (78th  day), 
15  (Si'rd  <lay),  and  16  (89th  day)  yielded  respectively 
microbes  97,  99,  101,102,  and  105,  all  seemingly  more 
or  less  akin  to  B.  coli  but  giving  a  feeble  response 
to  positive  tests  as  compared  with,  for  example, 
microbe  83. 

(b.)  0*001  gramme  (broth  cultures  and  subf^equent plating). — 
Soils  2,  3  and  4  yielded  respectively  microbes  7?<,  «S0 
and  84,  all  typical  of  B.  coli  except  that  78  and  84  gave 
no  indol.  Soil  5  (7th  day)  yielded  microbe  87  com- 
parable to  microbes  16  and  84.  Bat  soils  6,  7,  8  and  9 
yielded  either  negative  rt^sults  or  the  microbes  isolated 
failed  to  respond  to  the  preliminary  "gas"  test. 
Soil  10  (5toth  day),  however,  yielded  a  microbe  (9i'») 
corres.>onding  in  cultural  character  to  the  typical 
microbe  (94)  previously  considered  (001  gramme, 
series  of  cultures).  As  regards  the  remaining  soils, 
11  and  14  showed  no  coli-like  microbes  in  the  plate 
cultures  made  from  the  broth  tubes.  Microbe  100 
was  isolated  from  Foil  13  but  it  gave  no  '*  gas "  in 
"shake"  culture.  From  soil  15  a  microbe  (103)  was 
obtained  which  seemed  to  be  only  rtmotely  akin  to 
B.  coli.  Microbes  98  and  ICO,  isolated  respectively 
from  soils  12  and  16,  were  somewhat  more  typical  as 
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regards  B.  coli,  but  could  hardly  be  compared  with,    A.n.B,Vo.i 
for  example,  microbe  80  isolated  from  soil  S.  Onthelnocii- 

lation  of  Soil 

(c.)  O'OOOl  gramme  (broth  citUtires  and  suhseqtient  platinf/), —  with  sewage  j 
Here  it  is  to  be  noted  that  microbe  85  was  isolated  riouat'on. 
from  soil  4  (collected  immediately  after  the  last 
ihocalation)  and  responded  to  all  the  positive  tests  of 
B.  coli  except  indol  formation.  In  none — with  a 
single  exception— of  the  remaining  soils  was  B.  coli 
found  (either  no  diffuse  cloudiness  occurred  in  the 
original  broth  cultures  rendering  further  plating  un- 
necessary, or  no  microbes  resembling  B.  coli  appeared 
in  the  plate  cultures  from  those  broth  tubes  which 
did  show  diffuse  cloudiness).  The  exception  above 
referred  to  was  soil  15.  Here  a  microbe  (104)  was 
found  which  gave  **  gao,"  "  diffuse  cloudiness,"  and 
faint  acidity  ;  but  no  clot  and  no  indol. 

(d.)  0*00001  gramme  (broth  cuUurf's  and  subsequent  plating), 
— These  cultures  proved  to  be  too  dilute  ;  no  B.  coli 
could  be  isolated  even  from  the  soils  collected 
during  the  period  of  inoculation  or  immediately 
afterwards. 

In  considering  these  results  as  a  wliole  it  seemp  justifiable  to 
conclude  that  B.  coli  although  not  disappearing  (allied  forms,  at 
all  events  remained)  altogether  from  the  soil  even  after  89  days 
became  greatly  reduced  in  number  as  time  went  on  :  For,  during 
the  progress  of  the  experiments  eitlier  negative  results  became 
increasingly  frequent  or  else  the  microbes  isolated  seemed  less 
and  less  to  resemble  the  typical  B.  coli.  But  it  is  also  to  be  noted 
that  here  as  in  Series  2  at  times  there  was  suggestion  of  a 
recrudescence  of  the  vitality  of  B.  coli ;  for  example,  Soil  10 
(56th  day  after  the  last  inoculation).  Lastly,  it  must,  I  think,  be 
left  an  open  question  whether  the  less  typical  races  of  B.  coli 
persisting  in  the  soil,  even  at  the  end  of  the  investigations,  were 
derived  from  atypical  strains  of  B.  coli  (or  their  progeny) 
originally  sown  on  the  soil  in  the  process  of  the  sewage  inocu- 
lations, or  were  the  offspring  of  originally  typical  races  of  B.  coli 
which,  by  reason  of  their  prolonged  sojourn  in  the  soil,  had  lost 
some  of  their  previous  positive  characters. 

I  have,  in  this  investigation,  erred  on  the  side  of  including 
microbes  in  the  coli  iT\\>Q  which,  perhaps^  ought  from  their 
atypical  character  to  have  been  rejected  or  at  least  placed  in  a 
separate  category.  But  as  my  previous  attitude  on  this  subject, 
based  on  the  examination  of  soils  of  diverse  sort,  was  some- 
^what  antagonistic  to  the  possibility  or  probability  of  B.  coli  per- 
sisting in  any  number  or  for  any  great  length  of  time  in  the 
surface  layers  of  soil,  I  thought  it  better  to  err  on  the  side 
of  leniency,  in  a  sense  that  is  adverse  to  my  provisional 
inferences.* 

*- However  this  maybe,  it  is  of  great,  importance  to  note  that  a ''mixed*' 
sampUdof  jKaX  oolleoted  on  July  20  (Idu  days  i^ter  the  last  inoculation)  from  all 
tbe  Itf  diviiio&s  of  the  plot  contained  no  B.  ooli  in  1  gramme. 
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APP.B,Ho.i. 

On  Ihe  Inoca- 
lAlion  of  Soil 
wifthSewace; 
by  Dr. 
Hoofton 


STREPTOCOCCI.— The  remits  as  regards  strepiocood  may  be 
briefly  described  as  follows  : — 

Soil  (1). — The  results  were  negative.    The  soil  when  collected 

was  half  frozen,  and  when  the  time  came  for 
its  examination  it  was  in  a  semi-liquid  con- 
dition. 


Soil  (2).— Streptococci  A  and  B  were  isolated  from  (K)01 

gramme  of  the  soil  (snrfoce  agar  plate  cnltores 
at  37°  C). 


Soil  (3). — ^The  resnlts  were  negative.  • 

Soil  (4).— Streptococci  C  and  [?  D]  were  isolated  from  (HWl 
gramme  of  the  soil  (surface  agar  plate  cultures  at  37^  C). 


Soil  (5).  i 
(6). 

(7). 
(8). 

(9). 

(10). 

(11). 

(12). 

(13). 

(14). 

(15). 

(16).  J 


No  streptococci    could  be  found  in  O'OOl,  (HXWlf 
and  000001  gramme  (surface  agar  plate  cultuioi 
at  37^  C).    To  test  further  the  negative  evidence 
as  to  streptococci,  the  minute  colonies  in  the 
various  plates  (36  in  number)  were  frequentlS 
Bubcultured.     In  this  way  44  colonies  were  sul>* 
jeeted   to  more   or   less   attentive  study.     Btt^ 
the  result  was  wholly  negative  as  regards  ih^^ 
presence  of  streptococci. 


It  is  to  be  noted  that  no  streptococci  could  be  found  in  any  o 
the  soils  collected  subsequently  to  Soil  (9),  which  was  coUectec^^ 
immediately  after  the  last  inoculation.  That  the  streptococci 
applied  to  the  land  in  the  sewage  must  have  either  lost  their^ 
vitality  or  become  greatly  reduced  in  numbers  seems  hardly  open-^ 
to  serious  doubt.  It  will  be  remembered  that  in  the  cesspool-^ 
sewage  streptococci  were  isolated  from  y^  cc.,  and  that  in  - 
Series  1,  2,  and  3  about  12,  96,  and  90  gallons  respectively  of  - 
this  sewage  were  added  to  the  plot  of  land. 

These  results,  as  regards  streptococcus,  are  shewn  in  Table  18, 
and  in  Table  19  a  brief  account  is  given  of  the  chief  morpho- 
logical and  biological  characters  of  streptococci  A,  B,  C» 
and  [?  D]. 


TaBLI  XTIII.  AFF.»^i.o.. 

On  tba  iDocn' 
IkUoii  of  Soil 
witbSamce: 


Showing  as  ngarda  StbBPTOOOOOI  the  results  of  the  bacterio-  tr 
l<^oaI  examtoatioa  of  Soils  1,  2,  3,  1,  5,  6,  7,  8,  9,  10,  11,  ^^ 
12,13.11,15.16. 

[Part  I.,  Series  3.] 


JJbtwU  vu  haU  tri}E«i,aD 
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Summary  op  Series  3.  jm.^o,^ 

On  the  Inoou 

leral  Bummary  of  the  results  obtained  in  Series  3,  the  ^^Hth^^'^nnie ; 
y  points  seem  wortliy  of  note  : —  S^Su 


OUltOB. 


'  in  gelatine  ^*  shake  ^^  culture. — ^Whereas  Soil  4,  collected 
tely  after  the  last  inoculation,  gave  a  positive  result  with 
mme,  all  of  the  other  soils  (5  to  16)  collected  at  sub- 
l:itea  yielded  a  negative  result  with  the  same  amount. 
Jt  mdin?  the  addition  of  an  extra  90  gallons  of  sawa^e,  the 
Series  3  were  less  rich  in  gas-forming  bacteria  than  in 

curve  (indol  in  broth  cultures,  at  37*^  C.  for  5  days). — 
coUecte  I  immediately  after  the  l^ist  inoculation,  gave  a 
result  with  O'OOOl  gramme.  With  the  exception  of  Soil 
le  of  the  soils  collected  subsequently  gave  a  positive  result 
milar  quantity,  and  a  number  of  them  yielded  a  negative 
ven  with  (1*00 1  gramme.  Beyond  doubt  the  general 
r  of  the  indol  curve  was  in  a  downward  direction. 

jritidis  sporogenes. — The  majority  of  the  samples  contained 
ximately  equal  number  of  spores  of  this  microbe.  But 
ions  that  the  last  two  samples  showed  a  tenfold  decrease, 
r,  only  one,  (A\  out  of  the  sixteen  samples  of  soil  gave  a 
result  with  O'OOOl  gramme,  whereas,  in  Series  2,  seven 
iie  fourteen  samples  yielded  a  positive  result  with  a  like 
.  The  natural  inference  would  be  that  spores  of  B.  enteri- 
rogenes  became  diminished  in  number  in  the  soil  during 
Tess  of  the  experiments.  But,  as  has  been  already 
d,  it  is  difficult  to  conceive  of  the  possibility  of  a  marked 
n  the  number  of  spores  of  an  anaerobic  micro-organitim 
^  in  the  surface  layers  of  soil  during  a  period  covered  by 
jeks  or  months. 

'  (and  allied  forms). — Beyond  question  the  more  typical 
f  B.  coli  diminished  in  number  during  the  progress  of 
rimant.  Bat  here,  as  in  the  preceding  series  of  experi- 
.  seeming  recrudescence  of  vitality  of  B.  coli  and  allii'd 
'iis  occasionally  observed,  and  even  after  8i)  days  the 
5  disappearance  of  microbes  of  the  coli  tribe  was  not 
ed.  It  is  apparent,  therefore,  that  soil  may  permit 
I  of  vitality  in  certain  strains  of  B.  coli  during  a  period 
by  weeks  and  even  months.* 

"M^cci  (agar  at  37°  C). — It  is  to  be  noted  that  streptococci 
lated  from  O'UUl  gramme  of  Soil  (4)  collected  immediately 
last  inoculation  of  the  plot.  In  none  of  the  soils  (5  to  IG) 
mtly  collected  could  any  streptococci  be  found.  That 
ptococci  present  in  the  cesspool  sewage  perished  in  the 
ayers  of  soil  seems  hardly  open  to  question. 

thelesa  a  '•  mixed"  sample  of  the  soils  collecteJ  on  July  20th  (150  dayH 
a^c  inooalati  m)  from  all  the  10  divisions  of  the  plot  ooutained  no 
i  gr<uxuae  of  the  mixture. 


Soiii   (I).— Jannftrj     T.  CoUeoted  &ftec  inoonUtion  Qwde  on  nme  data. 

„  (2). — Jaaokiy    IS.  Call«oted  sFter  inooDlatioa  Dude  on  umedati. 

I,  (3). — Febrosry    7,  Colleoted  kft«r  inoonlktioti  mftde  on  SMne  datt. 

II  if). — Febnur7 19.  Colleat«d  after  inoonlfttioa  nutde  on  same  data, 

ti  (E).— February  3(i.  Collected    T  days  after  the  last  inooalBtion. 

H  (6).— Hanih        E.  Oolleoted  11  days  after  the  iMt  laoonlation. 

„  (T).— Haioh      13.  Oollaoted  21  dmjt  after  the  last  inoonlation. 

„  (8),— Uaroh      19.  CoUeotod  28  days  after  the  last  InoonlaUon. 

n  (S).— Haroh      SB.  Colleoted  3S  days  after  the  hut  inooiilatioD. 

„  (10).— April        16.  OoUeotod  66  dayi  after  the  last  inoomlaUcn. 

„  (11).— April        23.  OollMted  62  daji  after  the  laat  inocolatioii. 

,1  (12).— April        26.  OoUeoted  66  dajn  after  the  last  inooidation. 

„  (IS).— May            1.  Oolleoted  70  days  after  the  laat  inoaalation. 

„  (U).— Hay           9.  Ooll«oted  78  day*  after  the  laat  inooalatlon. 

„  (16).— Hay          14.  Collected  83  dayaafter  the  lait  inooslatltm. 

„  (16).— Hay         20.  Oolleoted  89  days  after  the  last  inoonlation. 


by  Dr. 


g^O 


ooston. 


Throngh  the  kindness  of  Mr.  F.  Campbell  Bayard  I  am  enabled  app.  b,  Ko.  4. 
to  give  a  table  of  meteorological  observations  carried  out  within  q^  theinoon- 
half  a  mile  of  the  plot  of  land  used  for  the  above  experiments,  latton  of  soii 
observations  which  cover  the  whole  period  of  the  investigation.  ^*-  8«'^a«e ; 
The  table  will  be  found  at  the  end  of  this  report.  I  hesitate  to 
draw  any  inferences  from  these  meteorological  data  in  connexion 
with  my  work,  because,  although  we  know  that  sunshine,  extreme 
dryness,  and  severe  cold  may  act  injuriously  on  bacterial  life  ; 
and  that,  conversely,  warmth,  a  moderate  degree  of  moisture  and 
ahade  may  be  favourable  to  their  vitality ;  we  cannot  accurately 
weigh  these  conditions  (individually  or  collectively)  in  relation 
to  the  life  history  of  iMtcteria  naturally  existing  in  the  soil  or 
artificially  added  thereto.  But  as  regards  Series  1,  it  should, 
perhaps,  be  noted  that  the  extreme  heat  and  absence  of  rainfall 
which  prevailed  during  the  period  July  9th  (date  of  inoculation) 
to  July  26th  (date  of  collection  of  fifth  sample  of  soil)  rendered 
the  soil  very  dry,  and  must  therefore  have  acted  prejudicially  to 
bacterial  life.  Between  the  date  of  collection  of  Soils  5  and  6  (of 
Series  1)  rain  fell,  and  this  may  have  allowed  a  recrudescence 
of  the  vitality  of  many  of  the  bacteria  in  the  soil  to  take  place. 
Daring  Series  2  (September  26  to  December  13)  of  the  observa- 
tions, the  general  condition  of  the  weather  might  be  described 
18  nnseasonably  warm ;  the  rainfall  in  October  and  November 
was  low,  and  during  the  whole  period  the  samples  of  soil  were 
observed  to  be  slightly  moist — never  either  dry  or  sodden  with 
water.  On  two  occasions  only  did  the  temperature  fall  below 
{reeling  point.  On  the  whole  the  conditions  seemed  to  be 
daring  this  period  favourable  to  bacterial  life.  During  Series  3 
(Febraary  19,  date  of  last  inoculation,  to  May  20^  date  of  col- 
lection of  last  sample)  the  weather  was  often  extremely  cold ; 
bat  the  winter  was  by  no  means  a  severe  one,  and  the  spring 
Vtt  characterised  by  somewhat  sudden  fluctuations  of  tempera- 
ture. Throughout  this  last  period  the  soil  remained  moist  until 
April  23rd  (sample  11),  and  all  the  remaining  samples  (with 
the  exception  of  14)  were  very  dry.  Doubtless  the  degree  of 
moisture  in  a  soil  at  a  given  time  is  a  most  potent  factor  in 
relation  to  its  bacterial  composition. 


discharged  at  the  Northern  and  Southern  outfall  works,  ti* 
bacterial  oonatiluentd  oi  the  sewage  in  question  would  bo  likelj 
to  be  as  follows :— 1-10  million  bacteria,  100,000  B.  coli,  » 
least  100  spores  of  B.  enteritidie  sporogenes,  and  1,000  atreptocoo* 
per  cc.  Further,  I  would  expect  that  yinro  *"■  would  snffice  W 
"gas"  production  in  gelatine  "shake"  cultures  in  24  hours' 
2'i°  C,  aad  that  Tonodir  ^o  iffoiTtrnff  C"^-  would  be  capable  of  givi" 
rise  to  indol  in  broth  cultures  within  five  days  at  l!7°  C. 

Further  samples  of  soil  were  collected  on  the  following  dates  :- 
Febrnary  4,  11.  18,  25 ;   March  4,  11,  18,  «  ;  and  April  13,  22 

*  B«f"r«  application  to  the  soil,  theFewaga  waa  allowed  toEtaml  in  Wiiidu*t 
quart  bottler  for  a  quarter  of  an  hour,  to  allow  the  groster  partiolw  to  Ntt 
The  Mdiment  ww  not  put  on  ike  toil. 
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\j,  5, 12, 19,  26,  33,  40,  47,  54,  73  and  82  days  respeotiyely    afp.  b.  Na  4. 
ast  inoculation.^  On  th^ocu- 

lAtion  of  Soil 

^AL  NUMBER  of  bacteria  and  spores  of  aerobic  bacteria,  br  Dt. 
lis  series  no  special  records  were  kept  under  this  heading.     ^o^>*^°* 

16'"  in  gelatine  ''shake''  cuUures  (24  hours  at  20**  C.).— 
snlts  are  shown  in  Table  XX. 


Table  XX. 

g  as  regards  '^GA8  '*  in  gelatine  *^  shake  **  cultures  (24  hours 
24?  C.\  the  results  of  the  Bacteriological  Examination  of 
Is  I.,  II.,  III.,  IV.,  v.,  VI.,  VII.,  VIII.,  IX.,  X.,  XI.,  XII., 
IL,  XIV.,  XV. 

[Part  II.,  Series  A.] 


>«ecnption  of  the  aampls 
ofSoiL 


**  Qm"  in  gelifctine  **  ihake  "  oaltuTM 
(M  honn  at  SXP  C.)  inocolatod  with  .•— 


QrOl 
Gnupma. 


Ot)01 
Qrsmme. 


OUOOl 
Gramme. 


fmber  5th,  190Q,  ooneotad  pnrrtmm 
locnl^tion. 

December  10th,  1«00,  collected 
to  any  inoculation. 

noary  4th,  1901,  collected  previous 
ation  made  on  January  4th. 

January  10th.  1901,  collected 
lot  to  inoculation  mane  on 
10th. 

muary  30th,  1901,  immediately 
inoculation  (January  SOthX 

bruary  4th,  1901,  five  days  nfter 
ilation. 

February  11th,  1901,  U  da>  s  after 
ilation. 

February  18th,  1901, 19  days  after 
ilation. 

bmary  25th,  1901,  26  dayn  after 
Uation. 

rch  4th,  1901, 33  days  after  last 
on. 

.rch  Uth,  1901, 40  days  after  last 
on. 

arch  IRth,  1901. 47  days  after  last 
on 

tirch  26th,  1901, 54  days  after  lafit 
on. 

^prU  13th,  1901. 73  days  af ler  la^t 
on, 

pril  22nd.  1901, 82  days  after  last 
on. 


oil  re 


moitst  dnring  the  whole  period  of  the  inyestigation. 


2^ 


c^ 


P^rilU 


A.1 


fcdL 


So 


X4 


enUtett 
imtkm. 


SMinL 


fefllV 


%»a  r.  Jftaa»rr  3Mi,  lf9t  coOeeted 


I 


80a     VI.     Fcbnwry     4th,     IMl, 


4C9 


Tablb  JkXl.—etmtintted. 


BeKiiption  of  the  ■tmpla 

iDdol  in  broth  culture  (Ave  days 
at  9P  0.). 

of  SoiL 

ODl 
Oramme. 

QrWl 
Gramme. 

(WOOl 
Gramme. 

ODOOil 
Gramme. 

Soil  vn.   February     lUh,    UOl, 
wllected  12  days  alter  last  inocu- 

luion. 

+ 

+ 

+ 

- 

Soil  vm.   February    18tb,    19M, 
ooUacted    19    days    after    lart 

uoralation. 

+ 

- 

- 

- 

S«l  K,    February     26tli,    1901. 
ooOected    K  days     after     last 

inoculation. 

+ 

+ 

\ 

•m 

8<5lf  March  4th.  1901.  coUected 
"(U79  after  laiit  inoculatioii. 

+ 

+ 

* 

• 

S«1XL  March  11th.  1901.  ooUected 
ffdayi  after  last  inoculation. 

+ 

+ 

- 

- 

^  pL  March  18th,  190L  coUected 
*•  %« after  last  inoculation. 

+ 

- 

- 

- 

8«Xia  March  26th.  190L  collected 
^  days  after  last  inoculation. 

+ 

- 

• 

- 

^•jn-.  April  13th,  190L  coUected 

'^  <iiFs  after  la-st  inocnlation. 

+ 

+ 

« 

- 

"^Jp.April  2  nd.  1901.  coUected 
^<uy«  after  last  inoculation. 

+ 
(trace.) 

+ 
(trace.) 

- 

- 

APP.  B,  No.  \ 

On  thelnoou 
lation  of  Soil 
with  Sewage 
by  Dr. 
Houston. 


"Oie  table  shows  that  whereas  so  minute  a  quantity  as  0*(XXX)1 
^'^uie  was  sufficient  to  produce  indol  in  broth  cultures  in  the  case 
of  Soils  V.  (collected  immediately  after  the  last  inoculation)  and  VI. 
vCollected  five  days  later),  none  of  the  remaining  soils  could  effect 
*J5iinilar  reaction  in  broth  culture  unless  a  much  larger  amount 
p  «)il  was  used,  namely,  00001,  0001,  or  0*01  gramme  ;  equiva- 
lent secondly  to    a   tenfold,  a  hundredfold,  or  a  thousandfold 
increase.    Thus,  Soil  VII.  (12th  day)  gave  a  positive  result  with 
^^^\  gramme,  Soil  VIII.  (19th  dky)  with  O'Ol  ;    but  Soil   IX. 
^:'^th  day)  reverted  to  the  level  of  Soil  VII.     Of  the  remaining 
^^^  f^oils,  all  showed  a  tenfold  or  hundredfold  decrease  in  the 
^<iunt  of    soil  necessary  for  the    reaction,    as  compared  with 
^^^8  VII.  and  IX.,  and  a  hundredfold  or  thousandfold  decrease 
^compared  with  Soils  V.  and  VI. 

There  can  be  no  doubt  that  the  general  tendency  of  the  indol 
^ine  was  in  a  downward  direction. 

^^RES    OF    B.    ENTERITIDIS   SPOROOENES.- The 
^^\\M  are  shewn  ia  Table  XXII. 

SMS  1  Qt  1 


It  will  be  seen  that  here,  as  in  the  case  of  the  country  experi- 
ments (Part  I.),  the  soil  was  nnfortunately  already  rich  in  the 
fporee  of  B.  enteritidis  sporogenea.  Thus  Soils  I.  and  II,  collected 
previous  to  any  inoculation,  contained  at  least  1000  bnt  leee  than 
10,000  spores  per  gramme.  Soils  IV,,  V.,  VI.,  collected  reepectively 
daring  the  period  of  inoculation,  immediately  after  the  last  inoco- 
latlon,  and  five  days  later,  all  gave  similar  results,  namely,  at  leut 
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10,000  but  less  than  100,000  spores.    But  the  remaining  nine  soils    app.  b.  no.  i 
all  rererted  to  the  number  found  in  the  soil  antecedent  to  any  ^^  th^oen 
inoculation  (at  least  1000  but  less  than  10,000).    At  first  sight  it  utionof  Soii 
would  seem  as  if  the  inoculation  of  the  soil  had  caused  a  tenfold  ^^Dr^^*** 
increase  in  the  numl>er  of  spores  of  B.  enteritidis  sporogenes,  and  Houston, 
that  as  early  as  the  12th  day  after  the  last  inoculation  the  added 
spores  had  disappeared  from  the  soil.     But,  as  1  have  already 
indicated,  it  is  difficult  to  conceiye  of  the  possibility  of  a  sporing 
anaerobe  losing  ts  vitality  during  a  period  covered  by  weeks  or 
even  months. 

B,  GOLI  {and  allied  forms). — In  this  series  both  surface 
phenol  gelatine  plates  and  broth  cultures  (followed  by  plating) 
were  made. 

Son  L— In  vuxfmoe  phenol  gelatine  plftto  oultiueB  oontaining  0^1,  0*0001 
and  0-00001  gnunme,  no  ooli-like  miozobeB  weze  noted.  Plates 
were  also  made  from  broth  tubes  containing  0*01,  0H)01,  0*0001, 
and  0*0000]  gramme.  No  ooli-like  miorobM  were  noted  in  the 
0-001  and  0*0001  plates,  but  from  the  0-01  plate  microbe  1  was 
isolated.' 

Soa  IL^Goltnzes  were  made  as  in  Soil  I^  but  no  coU-like  microbes  were 
observed  in  any  of  the  plates. 

Soil  IIL— Cultures  were  made  as  in  Soil  I.  Microbe  2  was  isolated  from 
0*0001  gelatine  plate,  microbe  8  from  the  0*001  plate,  microbe  4 
from  the  0*01  plate  (following  broth  culture),  microbe  6  from 
the  0-001  plate  (following  broUi  culture).  In  none  of  the  other 
plates  were  any  ooli-like  microbes  noted. 

Soil  lY.— Cultures  as  in  Soil  I.  Miorobes  6,  7  and  8  were  isolated  respec- 
tiyely  from  the  0*0001  primary  plate,  the  0*00001  primary*  plate, 
and  the  0*001  secondary*  plate. 

Soa  y.—Oultuies  as  in  Soil  L  Microbes  9  (10  and  11).  12,  13  and  14, 
isolated  respectively  from  the  0*00001  primary  plate,  the 
0*0001  primary  plate,  the  0*01,  the  0*001,  and  the  OOOdl 
Beoondary  plates, 

^IL  VL— Cultures  as  in  SoU  L  Microbes  16,  16,  17,  18,  19  and  20  isolated 
r^pectively  from  the  0*001,  0*0001  and  0*00001  primary  plates 
and  the  0*01,  0*001  and  0-0001  secondary  plates. 

^IL  Vn.-47ultures  as  in  SoU  L  Microbes  21,  22,  23,  24  and  25  isolated 
respectively  from  the  001  and  0*001  secondary  plates  and  the 
0*001,  0*0001  and  0*00001  primary  plates. 

^a  VIIL— Cultures  as  in  Soil  I.  Microbes  26,  27  and  28  isolated  respec- 
tively from  the  0*001  and  0*0001  primary  plates  and  the  0*01 
secondary  plate. 

^Q*  IX.— Cultures  as  in  Soil  L  Microbes  29,  80.  31,  32,  33  and  34  isolated 
respectively  from  the  0*001,  0*0001  and  0*00001  primary  plated 
and  the  0*01,  0*001  and  0*0001  secondary  plates. 

•Soil  X.— Cultures  as  in  Soil  L  Microbes  Sr>,  36,  37,  38  and  39  isolated 
respectively  from  the  0*001,  0*0001  and  0*00001  primary  plates 
and  the  0*01  and  0*0001  secondary  plates. 

Soil  XL— Cultures  as  in  Soil  I.  Microbes  40  and  41  isolated  reipectively 
from  the  0*00001  primary  and  the  0*01  secondary  plates. 


To  avoid  repetition  it  is  convenient  to  speak  of  the  surface  phenol  grelatiue 
P'^^u  primary,  and  the  plates  made  from  the  broth  cultures  (after  24  to  48  hours 


«  per  c*iil.l  aelaMne  1>1«W  culturaa. 

nO  bcolh  niltanx  rU  lo  48  houn  U  !t7°  C.)  kOd 


Ti3U  XXIIL— eonftiMMci. 


^iirlicg  pbnio]  Vl'l'o  per  ccncl  RUtUK  pluir  tulturtn. 
<  nmt  ira  pw  dMl>  brath  •Atn«*  iH  M  <8  tear*  at  ST*  C.f  Md  anhw^MBt  vUunv 


t  FbeDol  (0-05  per  eaat)  brolh  aulCurei  iHv>iS  hoard  M  37°  0.)  utd  subMqaaDt 


m 

TaBIA  ^Xltl. — continued, 

brDt. 
Hourtotti 


On  Um  Inoen- 
Utlon  ol  Boll 
Mth  BewNM ; 


*  t)iirtace  ptaenol  (DISS  per  aeDt.)aelatlDe  plate  uulturiM. 

>  I'beool  ((me  per  oeuCI  broth  cultnres  (34  to  48  hauri>  at  !fP  C.)  uiid  lulwaquenl  pIaUdb. 

InconEiderinp  the  resiilta  shewn  in  Table  23  it  ie  necessary  to  lieai 
'ith  each  set  of  cultureB  separately  as  follows ; — 

(s.)  (H)l  gramme  {broth  cultures,  followed  by  pluthig). — It  is 
to  be  noted  that  from  Soil  V.,  collected  i turned  iate I y 
after  the  last  inocniaiion.  a  microbe  (12)  was  isolated 
typical  in  all  respects  iif  R.  coli.  With  the  exception 
oi  Boil  VIII.  (I9th  day),  no  microbe  of  comparable  sort 


microbes  of  typical  sort  were  isolated.  From  Soils 
(5th  day)  and  Vll.  (12th  day)  microbes  19  and  22  ^ 
isolated.  These  gave  "  gas,"  diflEuse  clondiaess  in  br 
and  acidity  in  milk  calture.  They  did  not,  howe 
yield  indol  in  broth  calture  or  produce  clotting  of  n 
The  next  soil,  VIII.  (19th  day),  yielded  no  coli- 
microbes.  From  Soil  IS,  (26th  day)  a  microbe 
was  isolated,  which  seemed  to  be  identical  with 
microbe  (32),  already  referred  to  as  having  I 
obtained  from  O'Ol  gramme  of  the  same  soil.  F 
this  point  onwai-ds  either  no  coH-like  microbes  \ 
enconntered  or  those  that  were  subcultured  failei 
regards  the  preliminary  "  gas  "  test, 
(c.)  0-0001  gramme  {broth  cultit  res  and  subsequent  plating 
From  Soil  V,  (collected  immediately  aftar  the 
inoculation)  a  microbe  (14)  was  isolated,  which 
sponded  satisfactorily  to  all  the  positive  tests  for  6.  i 
In  none  of  the  remaining  soils  was  any  microb' 
comparable  sort  discoverable.  But  from  Soil  I'. 
microbe  (;14)  was  isolated  which  resembled  very  clo 
microbes  32  and  'i'i  already  referred  to.  From  Soi 
(JA'Ard  day)  a  microbe  (31))  was  isolated  which  fe 
only  aa  regards  (lie  "  imlol  "  tesl.  As  r^ards  the 
tive  soils,  eitht-r  tlic  bniili  cultures  showed  no  dii 
oloudineM,  or  else  ths  pUt«B  made  from  the  b 
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cultures  Bhofwing  diffoea  doiidinem  oontalned  no  ooli-    app.  b.  Ha  4. 
like  microbes.  on theinocn- 

"      latlon  of  Soil 

(d.)  0*00001  gramme  (hroUi  cultures  and  subsequent  plating),  with  sewace  -. 
— These  caltores  proved  too  dilnte  to  allow  of  any  cjoiuton. 
inferences  being  drawn. 

(e.)  (KX)1  gramme  (surface  phewd  gelatvie  plate  cultures), — 
The  plate  from  Soil  V.  (collecteii  immediately  after 
the  last  inoculation)  was  too  crowded  for  accurate 
observation.  Prom  Soil  VI.  (5th  day)  microl>e  15  was 
isolated.  This  micro-organism,  although  responding 
to  other  positive  tests,  failed  as  regards  indol  and 
clotting  of  milk.  Microbe  23,  isolated  from  Soil  VII. 
(12th  cbiy),  was  typical  in  all  respects  save  clotting  of 
milk.  Microbe  26  (Soil  VIII.;  19th  day)  gave  no 
'"gas."  From  Soils  IX.  and  X.  (26th  and  ^3rd  dayw) 
microbes  29  and  35  were  isolated.  The  former  gave  no 
indol,  no  clot,  and  feeble  acidity  in  milk  culture.  The 
latter  gave  similar  results,  but  the  growth  in  broth  was 
doubtfully  tpyical.  The  plate  from  Soil  XI.  (40th 
day)  contained  too  many  liquefying  colonies  to  allow 
of  accurate  observations  being  made.  As  regards  the 
remaining  four  soils,  either  no  coli-like  microbes 
appeared  in  the  plates  or  the  colonies  chosen  for  sub- 
culture gave  no  ^gas'*  in  '* shake*'  culture. 

(f.)  OOOOl  gramme  (surface  plienol  gelatine  plate  fmlttu'cs). — 
From  Soil  V.  (collected  immediately  after  the  last 
inoculation)  microbes  10  and  11  were  isolated.  These 
gave  a  positive  response  to  all  the  tests.  In  none  of 
the  remaining  soils  were  any  coli  of  quite  comparable 
sort  discoverable.  But  in  Soil  VI.  (5th  day)  a  microbe 
(16)  was  found  answering  to  all  the  tests  except  indol 
and  clotting  of  milk.  Further,  from  Soil  IX.  (26th  day), 
a  microbe  (30)  was  isolated,  which  corresponded  in  its 
biological  character  to  the  microbes  already  alluded  to 
in  connexion  with  this  same  sample  of  soil,  namely, 
micro-organisms  32,  33,  and  34.  Conceivably  these 
microbes  (30,  32,  33,  and  34)  were  the  descendants  of  a 
stock  of  B.  coli  which  at  one  time  ii^xe  satisfactory 
response  to  all  the  positive  tests  for  this  micro-organism, 
but  which  during  its  sojourn  in  soil  had  become 
enfeebled  in  one  or  more  directions. 

(g.)  0*00001  gramme  (^urface  plienol  gelatine  plate  cultures). 
—From  Soil  V.  (collected  immediately  after  the  last 
inoculation)  microbe  9  Wiis  isolated.  This  proved 
typical  in  all  respects.  As  regards  the  remaining  ten 
soils,  either  no  coli-like  colonies  appeared  in  the  i)lates 
or  those  chosen  for  subculture  failed  when  tested  in 
"  shake  "  culture. 

^11  ^^..liiiral  summary  of  these  resultij,  it  seems  reasonable  to  con- 

liie  that   B.  coli,  subsequent  to   the  last  inoculation,  gradually 

^ppeired  from  the  soil,  or  at  all  events  became  much  reduced 

uumbersL     But  here,  as  in  Series  1,  2,  3,  Fart  1,  thern  was 


Soil      VI. 

VH. 

VIII. 

IX. 


■  No  Btreptococui  could  be  found  in  O-OOI,  (HXJ* 
and  (MWOOl  gramme  (enrface  ag&r  calti»-* 
at  A7°  C).  To  toBt  further  the  netjat*- 
evidence  as  to  streptococci  the  mini^ 
colonies  in  the  various  plates  were  frequen'^ 
eubonltured.  In  this  way  2!)  colonies  «^ 
subjected  to  more  or  less  attentive  study.  S^ 
the  result  was  wholly  negative  as  regards  t0 
presence  of  streptococci. 

Soil  X.— Microbes  (9)  and  (10)  were  both  isolated  fro^ 
0-001  gramme  (agar  at  37°  C).  Aithoug-;; 
clearly  of  peculiar  type  they  coald  not  wit^ 
certainty  be  differentiated  &om  the  streptt* 
coccus  clasB. 

Soil  XI. — Microbes  (11)  and  (12)  were  both  isolated  fron: 
0-0001  gramme  (agar  at  37°  C).  Although 
clearly  of  peculiar  type  they  could  not  witb 
certainty  be  differentiated  from  the  etrepto- 
coccus  class. 

iNo  streptococci  could  be  found  in  0-001,  0-0001. 
and  OOOOOl  gramme  (surface  agar  caltores  aC 
37°  C).  Twenty-nine  subcnltures  of  tfaei 
minute  colonies  occuning  in  the  plates  were 
made,  but  they  all  yielded  negative  resolta  a& 
regards  the  presence  of  atreptocoooi. 
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These  results  are  set  ont  in  Table  24,  and  in  Table  25  a  brief  app.  b.  no.  4. 
account  is  given  of  the  morphological  and  biological  characters  of  q^,  theinocu- 
the  streptococci  isolated.  lation  of  soii 

'^  with  Sewage  : 

bvDr. 

HoUBtOD. 

Table  XXIV. 

Showincf,  as  regards  Strbptococci,  the  results  of  the  bacterio- 
losfical  examination  of  Soils  f.,  IL,  III.,  IV.,  V.,  VI.,  VII., 
VIILJX.,  X.,  XL,  XII.,  XIII.,  XIV.,  XV. 


[Part  II.,  Series  A.] 


t 


DneripUoD  of  the  Ezperiment 


(mi 

Gramme 

Ararat 

S7«0. 


ODOOl 
Gramme 
Agar  at 

370  c. 


o-ooodi 

Gramme 
Amr  at 


Soil  t,  collected  previous  to  any  inocola-  . 
tion,  December  Sth,  19u0. 

&'5II.,ooUected  previous  to  any  inocula- 
tion, December  10th,  1900. 

^  ni,  collected  during  the  period  of 
iBocQlatioo,  but  previous  to  inoculation   • 
»»«de  on  January  4th,  IWl. 

Soil  IV,  collected  during  the  period  of 
JiocQiation,  and  Bub^equent  to  inocula- 
tun  made  on  January  10th,  1901. 

^  V^  collected  immediately  after  the 
■rtiaoculation,  January,  30th,  190L 

°^  n^  collected  five  days  after  last 
•■ocnlation,  February  4th,  190L 

^  Vn,  coUected  12  days  after  last 
^iHKalation.  February  11th,  1901. 

^  Vni,  ooUeoted    19  days  after   last 
^^toeolation,  February  18th,  190L 


last 


last 


^  IT,  collected  26  days     after 
*'»oculation,  February  25th,  1901. 

^JU    X^  collected    33    days    after 
iiMKnlation,  March  4th,  190L 

^^  XL,   collected    40    days    after   last 
iiaocolation,  March  11th,  190L 

^^  UL  coUected    47    days  after  last 
ii^xmlation,  March  18th,  1901. 

^I  Xm,  collected  6»  days  after  last 
inocolation,  March  2Gth,  1901. 

^^  XIV.,  collected  T3    days  after  last 
inoculation,  April  13th,  1901. 

^IV,  collected    82    days  after    last 
*>cTilation,  April  22nd,  1901. 


+1 


+1 


+« 


1+^ 


+: 


i+ii 


•  Streptococcus « 1). 

t  „  (2),  (isolated,  however,  frf)m  a  gelatine,  not  an  agar  plate). 

t  «  (3)  and  (4). 

T  Microbe  (5),  (identity  doubtful). 
i  Streptococci  (6)  and  (7). 
(8). 


,!|  Mlm,b»  j(9  and^lO)  }  ^^^^^y  doubtful). 
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Tablb  XXV. — continued. 


1     . 

u 

Source. 

Morpholomr.           c5SS^ 

Litmus  milk 
Cultures. 

1       Remarks. 

'«)  ^moignmme. 

A  Btreptococcm 

DiflPose  cLiudi- 

Fairly     strong 

The  colonies  in 

Soil        v.. 

forming  short 

ness.  37*»C. 

acid,    but   no 

gelatine    grow 

1  collected 

chains. 

clot  37°  C. 

slowly,    are 

1  immediately 

Fig.    17.     Plate 

A  A  1. 

minute  in  size 

after   the 

and  are  trans- 

last inocula- 
tion,     Jan- 

parent  looking. 
No       liquefac- 

jary    30th, 

tion. 

Ui^L     Agar 

at37«0. 

(7) 

«      •       « 

A  streptoooooiu 
forming  fairly 

Olaar  broth,  at 

N                 ft                 tt 

n            n            tt 

foot  and  sides 

long  chains. 

0  f        tubs 

Fig,   la,    Plate 

XXI. 

stringy  cirrhas- 

like     growth. 

370  c. 

91 

WOOOljrranime. 

A  stroptoooeeoB 
fonning     ex- 

Transparent 

Faint    acidity. 

Grows  both  at 

Soil        V_ 

broth,  at  foot 

no     clot,  and 

370  and  20°  C, 

collected 

tremely    long 

of         t  ube 

whitening    of 

but  best  at  the 

tmmediat*  ly 

chains. 

cumulus  •  like 

medium  neai 

lower  tempera- 

, after    the 

Figs.  19  <&  20. 
Hate  XXn. 

growth.  aPO. 

the  foot  of  the 

ture.          No 

lastinocala- 

tube.  20°  C. 

liquefaction  of 
gelatine. 

tion,      Jan- 

uary     30th, 

190L      Ajar 

1 

at  370  c. 

ODOleranime. 

Bunches         of 

Clear  broth,  at 

No       change 

Grows  better  at 

Soil        X^ 

swollen  looking 

sides  and  foot 

34  hourn'  later. 

20°C.than37°C. 

eollected 

irre  g  u  1  a  r  1  y 

of  tube  streaky 

whitening    at 

In  gelatine  and 

j  ."QdaysaftAr 

shai^     cells. 

white,  very 

foot    of   tube 

af/ar     colturM 

last  inociil»- 

but  alrfo  chains 

t e  naci  ous 

and    slight 

the   growth  is 

;  tion,  March 

of  cocci    with 

growth.   20°  C. 

acidity  but  no 

more    opaque. 

'  4th,        1901. 

many  elements 

clot.   20°  C. 

luxuriant    and 

Agar  at  37^. 

1 

of      distorted 
shape. 

rapid  than  is 
usually  the 
case  with 
f<trept  0  c  0  c  c  i. 
No  liquefaction 

of   gelatine. 

Identity  doubt- 
fuL 

Long  chains  of 
large  cocci  of 
very  irregular 
shape. 

Tran  s  p  a  r  e  n  t 
broth,  at  foot 
of  tube  viscous 
white  coherent 

»t        «*        t* 

«i              N              n 

101) 

mass.  20°  C. 

^1  CTamme. 

In  broth  culture 

Diffuse  cloudi- 

By  second  day 
strong      acid 

No  lianefaction 
of  gelatine  and 

Soil      XT. 

resembled     a 

nem.  37®  0 

coUeoted 

short      chain 

and  solid  clot 

growth  like  S. 

1  J'^  days  after 

streptococcus. 

37°  C. 

r.revis.   Micro- 

last inocnla- 

in        gelatine 

scopic       ex- 

tion, March 

and       agar 

amination      of 

1  11th,      1901. 

cultures    a 

broth  cultures 

A8arat37<>C. 

minute  bacillus 
simulating     a 
streptoooocus. 

led  to  the 
belief  that  it 
was  a  strepto- 

coccus, bnt   in 

1 

gelatine      and 

1 

at^r     cultures 

the  growth 
was    bacillary 

in      character. 

Identitydoubt- 
fuL 

K12) 

fl           •■             ^ 

"                  T»                      OT 

Vt                 ft                 w 

?••••• 

V9                  99               W 

99                   19               99 

APP.  B,  No.  4. 

On  the  Inocu- 
lation of  SoU 
with  Sewage ; 
bvDr. 
Houston. 


1,10.11,. 

siderad  ma  wholly  i 
.  (or  immediately  afti 
Soils  XII^  xm^  XIT^  and  XV.  no  streptococd  eonld  be  fOimd. 


SumiABT  OF  SBRm  A. 

Id  general  summary  of  the  resoltB  obtained  in  Series  A(ftrtlL)  4 
Uie  following  points  seem  vorihy  of  note : — 

"  6a*"  in  gfUUine  "shake"  cultures. — The  inocolatioa  <fl 
the  soil  with  London  sewage  led  to  a  material  i 
intheuumberof gas-fonninglwcteriaintheBoiL  i 
qaeat  to  the  laKt  inocnlation  a  somewhat  rapid  dec 
in  their  numbers  was  noted. 
Iniiol  curve. — The  effect  of  the  continued  additi<»i  of  Bew^_ 

to  the  soil   was  so  marked  that  Samples  Y.  and  '^^^ 
(collected    respectively    immediately    after    Uie     1*^*' 
inocnlation    and  five  days  later]   yielded  a   poeitt'^^ 
result  with  -j-inAniii  gramme  of  soil.     Of  the  nmtimM^B 
nine  soils  two  shewed  a  ten-fold,  fonr  a  hnndred-fo^^ 
and   three  a  thonsand-fold   decreaee.    Although   tj*^ 
indol  curve  rose  and  fell  during  the  progress  of  tK-^|^ 
experiments,    there    conid   be    no   question    that  9-'*^ 
general  tendency  was  in  a  downward  direction. 
Sporet  of  B.  enieritidis  sporagenes. — For  reasons  that  '>*"^^__ 
been  already  dealt  with  the  obeervationb  in  this  din^^^ 
tion  aJlow  of  no  definite  conclufiiona. 
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B,  coli, — ^The  experiments  jndged  as  a  whole  pointed  to  the    app.  b.  No.  4. 
relative    diBappearance    from    the    soil    of    coli-like  ontheinocu- 
microbes  subsequent  to  the  last  inocalation.     But  they  lationofsou 
also  seemed  to  indicate  that  some  strains  of  B.  coli  may  Jv  Dr^^***^' 
retain  their  vitality  in  the  soil  for  a  considerable  period.  Houston. 

Streptococci. — Antecedent  to  the  inoculations  no  streptococci 
were  found  in  the  soil  (Samples  I.  and  II.).  During 
the  period  of  inoculation  and  immediately  afterwards 
streptococci  were  found  in  a  minimal  quantity  of  the 
soil  (Samples  III.,  IV.,  and  V.).  Shortly  afterwards  they 
seemed  to  have  completely  perished  ;  but  in  two  of  the 
soils  (Samples  X.  and  XL,  collected  on  the  33rd  and 
40th  day)  microbes  were  found  which  could  not  with 
certainty  be  differentiated  from  the  streptococcus  class. 
Yet  they  were  widely  different  in  character  from  the 
streptococci  isolated  from  the  earlier  samples  of  soil 
(Samples  III.,  IV.,  V.).  In  the  last  four  soils 
(Samples  XII.,  XIII.,  XIV.,  and  XV.)  no  streptococci 
were  found. 

<}bnbral  Summaby  and  Inferences  as  regards  Soil 
Investigations  during  the  Year. 

Some  hesitation  is  felt  in  drawing  definite  conclusions  even  after 
*  year's  work,  because  the  more  fully  the  subject  was  gone  into  the 
^ore  difficult  did  it  seem  to  me  to  be.  And  this  notwithstanding 
^t  I  was  aided  by  a  considerable  experience  in  the  bacteriological 
•^ination  of  soils  and  of  sewage.  For  an  increase  of  knowledge 
li  these  matters  has  more  and  more  impressed  me  with  the  desir- 
[J'Jlity  of  exercising  great  caution  in  arriving  at  conclusions. 
Nevertheless  in  certain  directions  inferences  of  a  possibly  useful 
QD^l  may  I  think  be  drawn. 

Judging  from  Series  1  and  2  of  Part  1  there  was  no  indication 
^  the  siddition  of  sewage  to  a  soil  leads  to  a  marked  or  indeed  to 
^l^rthan  tenijyjrary  increase  of  tJie  setvage  microbes  in  general  at 
\  ^pense  of  the  soil  bacteria.  On  the  contrary,  the  more  hardy 
•^^il  bacteria  seemed  to  oust  the  more  delicate  sewage  microbes  in  the 
*^gle  for  existence.  But  more  prolonged  work  in  this  direction 
» c-alled  for. 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
I'i^iition  of  sewage  to  a  soil  leads  to  an  increase  in  the  number  of 
9fi^forming  bacteria.  But  sometimes  rapidly,  sometimes  more 
J^ly,  this  increase  wholly  or  in  great  measure  disappears, 
^ionally  a  seeming  recrudescence  of  vitality  of  the  gas- 
^^ng  bacteria  takes  place. 

»^udging  from  Series  3,  Part  l,and  Series  A,  Part  II,  the  addition 
1^  sewage  to  a  soil  leads  to  an  increase  in  the  number  of  indol- 
'"''^mng  fxuteria.  This  increase  however  tends  to  be  soon  lost 
^  only  maintained  in  a  diminished  degree.  Periods  of  seeming 
^descence  of  vitality  among  these  indol-producing  bacteria 
^<^uld  seem  to  be  indicated. 

Judging  from  Series  1,  2,  3,  Part  1,  and  Series  A,  Part  II,  the 
tuition  of  sewage  to  a  soil  does  not  always  lead  to  as  gr^^l  ^u 


groandB  lor  snspectiDg  pollation  of  cwnparaltveiy  recent  boix.- 

Judging  from  Series  1,  2,  3,  Part  1,  and  Seriea  A,  Part  II,  the 
addition  of  sewage  to  a  soil  may  be  detected  by  the  presence  (* 
str^tococci  even  in  a  minimal  amount  of  tbe  soil  thns  pollnte^ 
Bot  tbeir  disappearance  (relatively  if  not  actually)  aeema  W  »^ 
extremely  rapid.  The  only  apparent  exceptions  occurred  in  ^* 
case  of  Series  A,  Part  II.  Here  microbea  were  isolated  on  the  3^*" 
and  40th  day  (notwithstanding  negative  results  having  be© 
obtained  on  the  5th,  12th,  19th,  and  26th  day)  after  the  hist  inocolf^ 
tion,  which  could  not  definitely  be  distinguished  from  atreptoco^^ 
albeit  they  were  of  a  somewhat  peculiar  type.  Bnt  even  admitti^ 
their  streptococcus  nature  and  their  relation  to  the  pollnt»J^ 
material,  they  did  not  seem  to  me  to  be  in  any  way  compara^^ 
with  the  streptococci  isolated,  and  in  a  less  amount  of  soil,  dur*-^ 
the  period  of  inocnlation  of  the  soil  with  sewage.  Clearly  *^ 
experiments  as  a  whole  went  to  confirm  the  views  I  have  previon^" 
expressed  namely,  that  the  presence  of  streptococci  in  a  soil  poi** 
to  extremely  recent  contamination 

'  It  is  agun  worth  noting  that  in  Series  3,  Part  I,  B.ooli  typical  in  »11  rtrnfO^ 
wEM  i«oULt«d  from  001  g^ramtne,  and  B.  ooli  typiod  in  all  Teapeots  mts  in^^ 
prodDOtioQ  WBB  recovered  from  O-OOl  and  O'OOOl  gramme  of  soil  i  oolle»^ 
immediatelj  after  the  last  inooolatioii  with  eewafre.  IM)  dayi  later  a  8^>^^ 
tiiinple  of  soil  ww  collected  from  all  the  IB  dividODiB  of  U»  plot.  From  t^^ 
"  m£ud"  Munple  B.  ooli  oonid  not  be  recovered  even  when  a*  mnoh  as  X  gram:*^ 
of  tha  Mil  wat  OMd  for  cnltlTation  pnrpoMt. 
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DIAGRAM  4. 

Showicg  the  dimensions,  &c.,  of  the  box  (iilled  with  loam) 
Qfled  for  the  soil-inoculations  (Part  II,  Series  A).  The  soil 
was  inoculated  with  4  litres  of  London  crude  sewage  on  the 

following  dates,  namely,  December  20,  22,  24,  27,  29,  31,  1900  ; 

Janoary  2,  4,  7,  9,  12,  14,  16,  19,  21,  23,  26,  28,  30,  1901.     Total 

smoont  equal  76  litres. 
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DimenaionB  (surface  area)  ==  .50"  long,  12'"  wide,  divided  into  20  equal  areas 

t"  X  5'. 


^IL        I.— December    5. 

II. — December  lo. 

III. — January      4. 

IV. — January  14. 
V. — January    30. 

VI.— February    4. 

VII.— February  11. 
VIII.— February  18. 

IX. — February  25. 
X. — March        4. 

XI.— March      11. 

XIL— March  18. 
XIII.— March  2.5. 
XIV.— April         13. 

XV.— April        23. 


Collected  previouB  to  inoculation. 
C!ollected  previous  to  inoculation. 
Ck>llected  previous  to  inoculation  on  that  date. 
Collected  subsequent  to  inoculation  on  tiiat  date. 
Collected  subsequent  to  last  inoculation. 
Collected    .5  days  after  last  inoculation. 
Collected  12  days  after  last  inoculation. 
Collected  19  days  after  last  inoculation. 
Collected  26  days  after  last  inoculation. 
Collected  33  days  after  last  inoculation. 
Collected  40  day^  after  last  iuviculation. 
Collected  47  days  after  last  inoculation. 
CoUected  54  days  after  last  inoculation. 
Collected  73  days  after  last  inoculation. 
Collected  82  days  after  last  inoculation. 


^1 


1  B.  t 


tf5 


STBOROLOGIOAL    OBSERVATIONS    at    CotflWOld,    Maldon    Road,  APP.  B.  No.  4. 

Wallington,  Surrey  (within  half  a  mile  of  the  plot  of  land  ontheinocn- 

used  for  the  experiments  detailed  in  Part  1.  of  this  report).  Ij^^t^^gSw^ 

Height  above  O.D.  140  ft.    Time  9  a.m.    Rain  gauge  5  in.  hvDr. 

Height  above  ground  4  ft.  1  in.^-continued.  ^^°'^° 


Septemher,  1900. 

October.  1900.       1 

November,  1900.     1 

December,  1900. 

Shade 
Max. 

Shade 
Min. 

• 

a 
1 

Shade 
Max. 

Shade 
Min. 

• 

Shade 

Shade 
Min. 

• 

a 

1 

Shade 
Max. 

Shade 
Min. 

• 

a 

1 

o 

o 

In. 
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No.  5. 

RiPORT  on  the  Nature  of  the  Antagonism  of  the  Soil  to  the    app.  b.  Na  ct 
Typhoid  Bacillus  ;  by  Dr.  Sidney  Martin,  F.R.S.  on  th^atur. 

of  the  Antagix- 
nism  of  the 

In  four  previous  reports*  the  conditions  under  which  the  typhoid  TVph^i?* 
Mas  may  grow  in  one  or  other  kind  of  soil  have  been  con-  g^^^M^J^ii^ 
fidered.    It  is  not  necessary  here  to  repeat  all  the  results  attained,  f.r^. 
Those  which  are  of  importance  from  the  point  of  view  of  the 
present  year's  report  are  as  follows  : — 

1.  In  certain  virgin  soils,  consisting  chiefly  of  sand  or  peat, 
and  which  have  never  been  cultivated,  the  typhoid 
bacillus  does  not  grow  nor  live  under  any  condition  of 
the  soil,  sterilised  or  unsterilised. 

2.  If  these  virgin  soils  are  placed  under  cultivation,  they 
become  capable,  when  sterilised,  of  maintaining  the 
typhoid  bacillus  for  a  certain  limited  period. 

3.  In  cultivated  soils — i.e.^  those  containing  organic  matter, 
that  have  been  sterilised — the  bacillus  lives  for  a  pro- 
longed period,  and  spreads  through  the  soil.  If,  how- 
ever, the  bacillus  be  added  to  a  cultivated  soil,  sterilisa- 
tion of  which  has  been  omitted,  the  micro-orgdnism 
cannot  be  obtained  from  such  soil  after  twelve  days 
or  so. 

ItiseTident  that  the  antagonism  of  the  virgin  soil  to  the  typhoid 

•"wllns  is  not  of  the  same  nature  as  that  of  the  cultivated  or 

^'l^anically  contaminated  soil.     In  the  virgin  soil  there  are  but 

fev  bacteria  ;  moreover,  the  antagonism  of  this  soil  to  the  bacillus 

^observed  even  if  the  soil  be  sterilised.     This  antagonism  may, 

^th  great  probability,  be  ascribed   to  the  virgin  soil  being  an 

onsoitable   culture   medium — not   containing  organic   matter   in 

sufficient  quantity,  or  of  a  proper  nature,  to  enable  the  bacillus  to 

live  and  grew.     This  is  not  the  case,  however,  with  the  cultivated 

Boils,  since  these  furnish,  when  sterilised,  an  excellent  culture 

medium  for  the  typhoid  bacillus.     The  antagonism  of  the  natural 

culdvated  soil  to  the  bacillus  is  to  be  attributed  to  some  condition 

other  than  the  composition  of  the  soil.      In  the  last  two  reports 

this    antagonism    of    soil    to    the    bacillus   was  ascribed   to   the 

bacteria  naturally  present  in  the  soil,  some  of  which  are  putrefac- 

ive,  and  all  of  which  multiply,  to  a  very  great  extent,  when  the 

oil  is  moistened  and  kept  warm.    It  was  shown  indeed  (see  report 

81^9-iyO())  that  there  were  individual  bacteria  in  soil  which  were 

apable  of  beating  out  the  typhoid  bacillus  from  either  a  liquid 

aedium  or  a  sterilised  portion  of  soil,  when  the  soil  bacterium 

Bepoit  at  the  Medioftl  Offloer  of  the  Looal  Government  Bomrd,  1S96-97. 1 K97-98. 
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these    bacteria    themBelveB    of    some    poisoDonB    aabstance 
sabetaocee. 


Mbthod  of  Inthstigation. 

The  method  of  inTeetigation  was  to  separate  the  aerobic  boctt 
from  a  particular  sample  of  soil,  and  to  test  their  antagonism  to 
typhoid  bacillus.  The  degree  of  antagonism  of  soil  bacteria  to 
typhoid  bacillus,  as  has  been  shown,  Tariea,  but,  for  the  pnrp 
of  the  present  research,  no  attempt  was  made  to  obtain  a  bacteri 
of  the  greatest  possible  antagonism.  The  experiments  ■were  ¥ 
two  bacteria,  both  of  which  eventually  caused  the  disappeara 
of  the  typhoid  bacillus  from  the  media.  Most  of  the  experimt 
however  refer  to  only  one  micro-organism,  which  poasessftd  y 
cbaracteristic  appearances,  both  microscopically  and  Id  colt 
media. 

First  iSeries  of  Experiments  with  a  single  soil  bacteriam  i— 

I  Sterilised  soil  need  as  a  medium  ;  this  was  inocalated 
thn  same  spot  with  the  soil  bacterium  and  with 
typhoid  baoiUoa,  »&<}  the  Upae  of  tima  olnw^od  ^. 
tlie  typhoid  baeillua  disappeared. 


I 


2.  i  liquid  medium,  coneigting  of  ordinary  peptone  broth  in    ^pp.  b.  Na  c 
distilled  water  to  the  amount  of  5  per  cent.    This  waa       theNatur 
inoculate  with  the  soil  bacterium  and  with  the  typhoid  oAbo  Antago^ 
bacillus^  and  observed  as  before.  soTto  the* 

Typhoid 

3.  A  liquid  medium  of  ordinary  peptone  broth  :  In  one  series  Bacuius:  by 
of  experiments  the  soil  micro-organism  and  the  typhoid  F.k^*^' 
bacillus  were  added  together;  in  another  series,  the 
typhoid  bacillus  was  added  first,  and  allowed  to  grow 
for  several  days  before  addition  of  the  soil  bacterium. 
The  time,  in  these  media,  in  which  the  typhoid  bacillus 
disappeared,  was  determined. 

i.  The  soil  bacterium  was  allowed  to  grow  for  certain  periods 
in  a  liquid  medium  containing  peptone.  This  me<lium 
was  then  filtered,  and  the  effect  on  the  typhoid  bacillus 
of  this  filtrate  minus  the  bodies  of  the  bacteria  was 
tested. 

Most  of  the  experiments  were  conducted  at  37°C. ;  some  were 
made  at  22°C. 

Second  Series  of  Experiments. — In  these  the  growth  of  the 
typhoid  bacillus  was  tested  in  the  filtrate  of  liquid  media  con- 
tainiag  peptone  after  a  portion  of  soil  had  been  added  thereto  and 
the  liquid  incubated  for  some  days  at  37^0. 

First  Series  of  Experiments  with  a  Single  Soil 

Bagtbrium. 

1.  The  soil  used  was  a  specimen  of  the  garden  soil  employed  in 

the  experiments  recorded  in  last  year's  report,  in  which  it  was 

8hown  that  the  typhoid  bacillus  would  live  not  longer  than  twelve 

days  in  the  unsterilised  soil,  and  this  only  when  such  soil  contained 

a  small  quantity  of  moisture.     Ten  or  twelve  aerobic  bacteria  were 

isolated  from  this  soil,  and  the  one  chosen  for  investigation  was  a 

^ery  characteristic  bacillus,  consisting  of  slender  rods,  varying  in 

length  and  forming  spores.     On  the  surface  of  the  a^ar  j>late,  or 

on  the  agar  slojje,  the  colonies  were  very  characteristic.     Whitish 

or  pearl  white  in  colour,  they  spread  in  feathery  branched  masses 

all  over   the  medium  ;   under  a  low  power  of   the  micioscope 

the  Bpreading  colonies  were   seen   in    wavy   masses,   somewhat 

resembling  the  sprea<ling  colonies  of  some  forms  of  proteus.     In 

the  gelatine  plate  branching  colonies  formed,  which  liquefied  the 

medium  in  three  days.     On  potato  a  copious,  yellowish  diffuse 

growth  was  evident  in  three  days.     Milk  was  coagulated  in  24 

hours,  and  broth  at  37°  became  turbid,  and  a  thick  white  scuiii  and 

deposit  formed.     No  indol  reaction  was  obtained  after  eight  or 

21  days'  growth.     Broth  became  a  dark  reddish  brown  colour 

on  the  continued  growth  of  the  bacterium,  but  no  putrefactive 

odonr  was  at  any  time  developed. 

No  specific  name  can  be  given  to  this  bacillus,  which 
rtvciuMrrf,  in  Fome  of  its  characteristics,  forms  of  proteus  and 
of  B.  fi}ament<«U8,  It  will  be  referred  to  in  the  report  as 
3,  imuiQcans. 


ifKB,He.iL  t.  Th« enltarM tiUmtji 
mtiumt  luTwtigation,  veie  obtainea 
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F_5"  ensnre  that  the  growth  wu 
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The  BaH  oMd  was  the  Ohic 
f «*  experiments  reoorded  in  ; 
inimioal  to  the  typhoid  bad 
cnltiure  mediwnu  Three  } 
tilning  soil  to  the  depth  ( 
DiatiUed  water  waa  added  t 
flWdEB  wwe  steriliaed  tn  the 
sterile  by  adding  a  nnaU  p 
■nbaeqntotly. 

Tojlask  I.  were  added,  I 
of  a  -broth  oaltare  of  tlM 
old. 

Tojlask  II.  were  added  li 
ficans,  ail  days  old. 

To  flask  III.  were  added  12  drops  in  each  instanoe  of  the  Baow  ^^ 
colturea  of  the  typhoid  bacillus  and  of  B.  ramificatia.  The  flasks  .^»g 
were  placed  in  the  incubator  at  37°. 

The  method  of  testing  for  the  presence  of  the  bacteria  was  tht^a^ 
same  as  that  described  in  the  last  report,  namely,  taking  a  portioc^^ 
of  the  Boil,  adding  it  to  broth,  incnt^ting  for  16  to  24  boors,  aii<c;:z::/ 
then  brushing  the  broth  over  the  surface  of  agar  plates.     Inafaffl  -wkI 
of  a  camels'  hair  brush,  a  brush  made  of  fine  platinum  wire  ina»ii 
ased,  and  was  found  more  convenient. 

First  testing  in  24  hours, — Tested  by  the  above  method,  flaBlw^  !■ 
gave,  on  one  agar  plate,  a  pure  and  copious  growth  of  the  typh*^^^™ 
bacillus.      Flask   II.  gave  a    pnre    and  copious   growth    of  "- 

ramificans.     From  fiask  III.  four  agar  plat«s  were  made.     Plat^^^^ 
showed,  in  21  hoars,  a  copious  growth  of  6.  ramificans,  as  well  ^ 

several  groups  of  colonies  of  the  typhoid  bacillus.  Plate  II 
showed  a  moderate  growth  of  B.  ramiticans,  as  well  as  numero-^^^'^ 
discrete  colonies  of  the  typhoid  bacillus.  Plates  III.  and  I'  -^lioj 
showed  pure  colonies  of  B.  ramificans,  and  more  numeror  ^^^j= 
colonies  of  the  typhoid  bacillus.  Taking  it  all  in  all,  thertitor^ ^po 
the  typhoid  bacillus,  in  2-1  hours,  was  obtained  in  about  the  Ban:*-* 
quantity  as  B.  ramifioens. 

Second  testing  in  five  days. — Flask  III.  only  was  tested,  foc^'^^ 
agar  plates  being  made.    Three  at  the  plates  showed  a  oi^iloiE^^^ 
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growth  of  the  B.  ramificans,  as  well  as  nnmerons  colonies  of  the  app.  b.  No 
typhoid  bacilloB.  In  the  fourth  plate  there  was  only  a  slight  omheNau 
growth  of  each  bacillas.  In  five  days,  therefore,  ther^  was  no  n-,^^*^^^"^^ 
tendency  of  the  typhoid  hacillus  to  disappear.  soii  to  the 

Typhoid 

Third  testing  in  12  days. — All  three  flasks  were  tested.     From   Dr.  Martin, 
flask  I.  a  pure  and  copious  growth  of  the  typhoid  bacillus  was  *•"•^• 
obtained,  and  from  flask  II.  a  pure  and  copious  growth  of  the  B. 
ramificans.    Four  plates  were  made  from  flask  III.,  showing  a  very 
copious  growth  of  B.  ramificans,  but  also  numerous  colonies  of  the 
typhoid  bacillus. 

Fourth  testing  in  18  days.— Four  plates  were  made  from  flask 
III.,  each  of  which  showed  only  a  moderate  number  of  colonies  of 
tiie  typhoid  bacillus  and  of  B.  ramificans. 

Fifth  testing  in  26  days. — Four  plates  were  made   from   flask 
III.,   each    of   which    showed    a  copious  growth  of  B.  ramifi- 
cans, but    a   much  fewer  number  of  colonies  of    the   typhoid 
bacillus  than   had  been  found  in  the  plates  from  the  previous 
testings. 

Sixth  testing  in  33  days. — Four  agar  plates  were  made  from 
flask  III.,  each  of  which  showed  a  copious  growth  of  the  B.  rami- 
ficans, but  no  colonies  of  the  typhoid  bacillus. 

The    result,   therefore,    of    the    experiment    showed    that    B 
t'^amificans,  in  sterile  soil,  causes  a  diminution  of  the   typhoid 
|jacillu8  in  about  twenty-six  days,  and  beats  it  out  of  the  field 
in  about   thirty-three  days.      The    antagonistic    power   of     the 
13.  ramificans  is   therefore  not  as  great  as  that  of   some  of  the 
other  soil  organisms   which    had   been   previously   investigated. 
It   did,    however,     possess    antagonistic     power,     and,     being 
a  non-putrefactive    bacillus,    the    investigation    of     the     cause 
o!  the  antagonism  was    considered   as   likely   to  lead  to   more 
interesting  results  than   if  it  had   been   a   putrefactive    micro- 
organism. 


^^i^perimeni    II.  —  Atitagonism    of   the    B.   Ramificans    to    the 
Typhoid  Bacillus  in  a  Liquid  Medium  at  22^0. 

This  experiment,  in  a  liquid  medium,  was  conducted  in  flasks 
^^•h  containing  200  cc.  of  distilled  water,  to  which  were  added 
10  cc.  of  peptone  broth. 

J^^  flask  I.  15  drops  of  broth  culture  of  B.  ramificans  were 
^H  3  days  old. 

^^  flask  II.  was  added  a  similar  quantity  of  broth  culture  of  the 
^!Whmd  bacillus,  4  days  old. 

of  tK*^^  ///.  was  added  a  similar  quantity  of  each  of  the  cultures 
^®  typhoid  iHiciUus  and  of  B.  ramificans. 


Third  tenting  in  7  days. — Flasks  I.  and  II.  showed  a  i 
grovrth,  respectiTely,  of  the  B.  ramificauB  and  of  the  typl 
bacUlas.  From  flask  III.  six  plates  were  made,  three  of  wl 
showed  a  pure  growth  of  the  B.  ramificane.  Each  of  the  ol 
three  plates  showed  a  growth  of  the  B.  ramificans,  bat  also  m 
colonies  of  the  typhoid  baoillas.  Of  particalar  colonies  from 
of  the  plates  sub-cultures  were  made  in  broth,  and  enhseqaai 
demonstrated  to  be  those  of  the  tjphoid  bacillas. 

Fourth  testing  m  10  days. — Flasks  I.  and  II.  stiil  sho' 
growth  of  the  bacilli  with  which  they  were  inocalated.  Fi 
flask  III.  four  agar  plates  were  made,  two  of  which  showed  a  p 
growth  of  the  B.  ramificans ;  the  other  two  showed  numer 
colonies  of  the  6.  ramificans,  but  also  five  or  six  groups  of 
typhoid  bacillus. 

Fifih  testing  in  14  days. — Four  plates  were  made  £j 
flask  III.  Three  of  these  showed  a  pare  growth  of  B.  ramifies 
On  the  fourth  plate  were  about  thirty  colonies  of  the  typh 
bacillns,  which  were  enb-cnltnred  in  broth,  and  Bahseqnei: 
shown  to  be  this  bacillas. 

Sixth  testing  in  21  days. — Foar  plates  were  made  from  flask  '. 
AH  showed  a  growth  of  the  6.  ramificans.  la  one  the  groi 
was  pore,  bat,  in  the  other  three,  th^re  were  isolated  coloniei 
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the  typhoid  bacillus.    At  this  time,  the  results  of  the  test  appeared    afp.  b.  No.  b. 
to  show  that  the  typhoid  bacillus  was  diminishing.  on theNaturo 

of  the  Antago- 

Seventh  testing  in    45  days, — From  flasks  I.  and    II.    were  soutotS^ 

obtained  a  pure  and  copious  growth  of  the  B.  ramificans  and  the  typhoid 

typhoid  bacillus  respectively.      Four    plates    were  made    from  DrfMarAn/ 

^ask   III.,  all  of   which  showed  a  copious  growth  of    the    B.  ^-^s- 
ramificans,  but  no  colonies  of  tlie  typhoid  bacillus. 

Eighth  testing  in  54  days, — Six  agar  plates  were  made  from 
flask  III.  All  showed  a  growth  of  the  B.  ramificans,  and  in  four 
plates  the  growth  was  pure.  In  the  remaining  two  plates  there 
were  altogether  three  colonies  of  the  typhoid  bacillus.  These 
were  subcultnred,  and  proved  to  be  this  bacillus.  From  the 
seventh  testing  it  might  have  been  concluded  that  the  typhoid 
bacillus  was  absent  in  flask  III.  The  eighth  testing,  however, 
showed  that  a  few  bacilli  were  still  left. 

Ninth  testing  in  71  days. — Flasks  I.  and  II.  still  gave  a  pure 
and  copious  growth  of  the  B.  ramificans  and  of  the  typhoid  bacillus 
respectively.  From  flask  III.  four  agar  plates  were  made,  all  of 
which  showed  a  copious  growth  of  the  B.  ramificans,  but  no 
colonies  of  the  typhoid  bacillus. 

Tenth  testing  in  72  days. — Flasks  I.  and  II.  still  gave  a  pure 
and  copious  growth  of  the  bacillus  they  each  contained.  Five 
plates  were  made  from  flask  III.,  in  all  of  which  was  a  copious 
growth  of  the  B.  ramificans,  but  no  colonies  of  the  typhoid 
hacilloB. 

Results. — ^The  results  of  the  experiments  are  that,  in  a  watery 
medium,  containing  5  per  cent,  of  peptone  broth,  the  B.  rami- 
ficans is  antagonistic  to  the  typhoid  bacillus,  causing  a  marked 
diminution  in  the  quantity  in  45  days,  and  subsequently  completely 
l>^iating  it  out  of  the  field. 

The  control  flask,  containing  the  typhoid  bacillus  (flask  II.),  at 
tl:i.«  end  of  the  experiment  gave  a  pure  culture  of  the  bacillus, 
^^^iliich  was  subjected  to  all  tiie  tests,  and  gave  the  characteristic 


^^"OK^periment  III. — Cfrotvth  of  the  Typhoid  Bacillus  in  the  Filtrates 
of  the  media  in  which  B.  Ramificans  had  grotvn  for  73 
days, 

^  flasks  I.  and  III.  of  Experiment  II.  were  filtered  through  a 
r^^^^-amberland  filter  at  the  end  of  the  experiment,  that  is,  after  the 
r?  -  Tamificans  had  been  growing  for  73  days.  About  10  cc.  of  each 
-J* "^ Tate  were  placed  in  each  of  several  tubes,  and  the  sterility  of 
*^^  liquids  tested  by  iilcubating  the  tubes  for  21  hours.  A  tube 
each  of  the  filtrates  was  then  inoculated  with  a  broth  culture 
the  typhoid  bacillus,  and  a  control  broth  tube  made  at  the 
timk 
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Second  Testing  in  4  Dayt. 


1 

i    Tube  inocolftted    '    Tube  inocnlsted 
—              1      with  typhoid            with  bacillus 

1          badllos.                        ooli. 

1 

Tube  inoculated 

with  bacillus 

Gartner. 

fUtnte  of  Fkek  I., 
experiment  11. 

fUtnie   of     Flask 
IIL    experiment 

a 

Oontroltabc 

CopiooF  growth. 

Copious  grrowth. 

i 

OopioQs  ifrowth. 
Copious  gprowth. 

Copious  growth. 

Copious  growth. 
Copious  growth. 

Xpp.  b.  N< 

On  the  Nal 
of  the  Antfl 
nittm  of  th< 
Soil  to  the 
Typhoid 
BacilluM :  I 
Dr.  Martin 
F.U.S. 


Third  Testing  in  7  Days. 


FQtnte  of  Flask  I , 
experiment  II. 

fSltnte    of     Flask 
IIL,    experiment 

CoDfirol  tube 


Tube  inoculated 

with  typhoid 

bacillus. 


Tube  inoculated 

with  bacillus 

ooli. 


No  gprowth. 


Copious  growth. 


Copious  growth. 
Copious  growth. 


Tube  inoculated 

with  bacilluH 

Gartner. 


No  growth. 


Copious  growth.        Copious  growth. 


Fourth  Testing  in  10  Days, 


i 

.    Tube  inoculated 
j      with  typhoid 

;           bacillus. 

1 

Tube  inoculated 

with  bacillus 

ooli. 

Tube  inoculated 

with  bacillus 

Gartner. 

Filtrate  of  Flask  L, 
experiment  II. 

No  growth. 

Copious  growth. 

No  Rrowth. 

Filtrate    of     Flask 
III.,    exx>eriment 
II. 

Copious  growth. 

— — 

Control  tube 

Copious  growth. 

Copious  growth. 

i 

1 

Copious  growth. 

the  liquid  over  the  snrface  of  agar  plates. 

Three  agar  plates  were  made  of  flask  I.,  and  each  plate  ahow^^Bi 
a  large  namber  of  colonies  of  the  typhoid  bacilloB,  and  a  mliu.  ^i 
smaller  number  of  colonies  of  the  B.  ramificans. 

Second  testing  in  3  dai/s.^-Three  plates  were  made  bo^^ta 
flask  I.,  and  very  nnmerons  colonies  of  both  bacilli  ve^^ve 
obtained. 

Third  testing  in  7  days. — Six  plates  were  made  from  flask.  X 
In  only  two  of  these  plates  was  there  any  growth.  This  co^^' 
sisted  chiefly  of  colonies  of  the  typhoid  bacillns,  and  ^.^ 
less  extent  of  the  B.  ramificans.  One  colony  of  the  typh^'" 
bacillns  was  cnltivated  in  broth,  which  was  subeeqoet*^' 
bmshed  over  an  agar  plate  and  fonnd  to  be  a  pure  cnltnre  of  ti^"^ 
bacillas. 

Fourth  testing  in  14  days. — Six  plates  were  made  of  flaafc  -.. 
In  one  plate  there  was  no  growth.  Each  of  the  oOier  pW**^ 
showed  colonies  of  the  B.  ramiflcans  and  of  the  typhoid  lacilltf^ 
The  colonies  of  the  B.  ramificans  were  greatly  in  ezeess  of  th9^ 
of  the  typhoid  bacillns. 

Fifth  testing  in  37  days.— Five  agar  plates  Were  made  frwK 
flash  I.  Each  of  these  showed  a  large  growth  of  the  B.  lamificaoA 
but,  in  oontradistiaotion  to  the  last  testing,  only  one  plate  ehowed 
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aoj  colonies  of  the  trphoid  bacillaa.     In  this  plato  stovm  diHctvlf    \pp.  n.  s.>. :. 
colonies  were  observed  on  the  SHtur- 

of  tlio  Ant.iKO- 

^Sixth  testing  in  52  days. — Flask  I.  now  showed  a  thick  deposit,  soii  tVt'i.- 

ihove  which  the  liquid  was  dark  reddish  brown,  and  alinosc  HK'i'nu^\  hj 

clear.     Flask  II.  had  the  appearance  of  a  broth   culture  of  the  ^J- V^""^*"- 

typhoid  bacillus  of  long  standing.    There  was  a  deposit,  and  the 

broth   was    very   turbid,   but    showed    no    appreciable    elian^re 

in  colour.    From  flask  II.  a  pure  culture  of  the  typhoi«l  bacillus 

iras  obtaineil.     From  flask  I.  six  agar  plates  were  made,  tliree 

of  which  showed  growth  of  the  B.  ramiflcans,  but  no   colonies 

of  the  typhoid  bacillus.      In  the  three  other  plates  no  growth 

api)eared. 

ikveitth  testing  in  56  days. — Flask  II.  showed  a  pure  culturo  of 
the  typhoid  bacillus.  From  flask  1.  five  agar  plates  were  made,  in 
ill  of  which  there  was  growth  of  the  B.  ramiflcans,  but  no 
(Tolonies  of  the  typhoid  bacillus. 

These  results  show  that,  in  broth  at  ST^'C,  even  when  the  typhoid 
bacillus  is  given  a  start,  B.  ramiflcans  causes  its  diminution  in 
37  days,  and  its  disappearance  in  52. 

The  fifrowth  in  the  control  flask  was  subjected  to  the  tests  for 
thetyjihoid  bacillus  at  the  end  of  the  experiment,  and  was  found 
U)  be  a  pure  growth  of  this  bacillus. 

The  contents  of  flask  I.  were  now  filtered  through  a  Clianil)i'rland 
filter,  and  the  filtrate  placed  in  tubes,  the  sterility  of  their  coiitenfs 
^ing  tested  by  incubation.  This  filtrate  was  then  used  for 
^ing  the  vitality  of  the  typhoid  bacillus  in  it,  as  related  in  tlu* 
Wlowing  experiment. 


^P^wnent  V.— Growth  of  tlie  Typlinid  Bacillus  in  the  Fiftraf^' 
'^^f  Experiment  IV  Aftergrowth  therein  of  B,  Uamijirnni^ 
for  67  days. 

^  tuhe  of  the  filtrate  was  inoculated  with  an  at^^ar  culture 
^'  the  typhoid  bacillus,  a  control  broth  tube  being  made  at  tho 
^^  time. 

^[nt  testing  in  24  hours. — In  the  control  tub<»  the  hroth  was 
^^'bid.    In  that  containing  the  filtrate  the  liquid  was  clear,  and 
wowed  no  apparent  growth:  And  this  contrast  between  the  two 
I    ^^s   remained    the    same    during    the    whole    course    of    the 
experiment. 

Tested  on  slope  agar  the  control  tube  gave  a  coimous  j^n-owth  of 
the  typhoid  bacillus.    From  the  filtrate  of  experiment  IV.  only  four 
fflnall  colonies  were  observed,  with  some  j^rowth  in  the  water  (»r 
condensation. 

8%2  »i  \ 


por^e  groTTh  oC  ihe  trph^old  bfeeilliKs^     T^be  L  gave  a  few 
aad  tkFj^  IL  tkowed  eoe  cokmj  on  tlie  ^ope 
rrovtii  in  the  wai^r  of  coodensaiKiii. 


^Kfjnd  tioditkg  in  14  da^§. — An  agar  plate  was  made  from 
€€  tlMr  tabes.    Thai  of  the  coorro!  tube  show^  a  coptoos  and 
growth  o€  the  typhoi*!  bacilias.     From  tabes  I.  and  IL  no  gro 
obtained. 


Third  iettin^  in  18  da^^ — Gare  the  aame  ressolt. 

Ff/urth  t^ing  in  33  c^iyj*. — Also  srave  the  same  respih. 

Tha.« :  in  \em  than  fourteen  dajs  liTinsr  t3rphoid  bacilli  wh 
had  l#f?^n  infr^^lao^l  in  large  qnamity  into  the  liquids  were  all 
th^ni  killed. 


b 

I 
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At  the  end  of  the  experiment  the  tubes  were  re-inoculated  with  a  app.  b.no.  r*. 

fresh  broth  culture  of  the  typhoid  Imcillus,  and  a  fresh  control  was  qq  th^ature 

made.   These  tubes  were  quite  clear,  contrasting  strongl>    with  oftheAntaRo- 

the  control.    The    results    of  this  second    inoculation    Were  as  slTto^he*' 

follows  ; —  Typhoid 

Bacillus ;  by 
Dr.  Martin, 

First  testing  in  24  hours. — A  copious  growth  from  the  control  ^•^•^• 
ube,  and  a  moderate  growth  from  tubes  I.  and  II. 

Second  testing  in  5  days, — One  plate  of  each  filtrate  tube  was 
oade,  each  of  which  showed  very  slight  growth  of  the  typhoid 

ocillus. 

TViiz-rf  testing  in  7  days. — From  the  control  tube  a  copious  and 
•we  growth  of  the  typhoid  bacillus  was  obtained  ;  from  tube  I. 
agar  slope)  only  a  moderate  growth  of  discrete  colonies,  with 
ome turbidity  in  the  water  of  condensation.  From  tube  II.  one 
»lony,  with  some  growth  in  the  water  of  condensation,  was 
)btained. 

Tmrtii  testing  in  12  days, — The  control  tube  still  gave  copious 
growth  of  the  typhoid  bacillus,  but  from  tubes  I.  and  II.  no 
^wth  was  obtained. 

The  antagonism  of  this  soil  micro-organism  to  the  typhoid 
telus,  which  has  been  demonstrated  in  the  experiments  just 
dfscribed,  is  no  doubt  possessed  by  other  soil  bacteria.  Some 
experiments  were  performed  with  another  bacterium,  obtained 
from  the  same  soil,  which  produced  putrefactive  decomposition 
^  proteids.  It  was  a  sufficiently  characteristic  bacillus, 
although  it  could  not  be  named.  On  agar  it  presented  a  very 
^ftfinite  appearance  ;  yellowish,  opaque,  like  porcelain,  rapidly 
powing,  with  edges  which  were  digitate  or  heaped  up. 
On  potato  it  gave  a  yellowish  brown  moist  growth.  Milk  was 
coagulated  within  48  hours,  and  then  rapidly  digested. 
On  gelatine  a  slow  growth  formed,  which  produced  slow  lique- 
toioii  of  the  medium,  and  the  formation  of  largo  bubbles  of 
P^  Two  flasks,  each  containing  100  cc.  of  peptone  broth,  were 
peculated  with  this  bacillus,  and  placed  in  the  incubator  at 
'^''C.  Flask  I.  was  filtered  in  14  days,  and  tiask  II.  in  1^9  dayn. 
^me  of  the  tubes  were  sterilised  in  the  autoclave,  and  some 
jnisterilised  so  as  to  ascertain  whether  heat  produced  any  change 
m  the  medium.  These  tubes  were  then  inoculated  with  the 
^phoid  bacillus,  a  control  broth  tube  being  made  at  the  same 
Jinie,  and  the  testing  of  the  tubes  proceeded  with  at  regular 
intervals.  The  control  broth  tube  showed,  during  the  whole 
^^  the  experiment,  an  increasing  turbidity  and  deposit  produced 
^ythe  typhoid  bacillus,  and  in  this  sense  it  contrasted  strongly 
^ith  the  other  tubes,  which  remained  clear,  while  only  a  few 
of  them  showed  any  appreciable  deposit.  Even  when  the 
testing  showed  that  living  typhoid  bacilli  were  i)resent,  this 
n'eat  contrast  between  the  control  and  the  experimental  tubes 
"emained.  The  testings  were  all  done  on  slope  agar,  and  resulted 
8  follows  : — 

8962  2  1  % 
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na,^ 

Tei7  ilicht  iTowth, 

Experiment  (c).                                    _ 

I>.7«rft«tuig. 

stariiiied  aiirtit       ; 

Uiuterilwd  fll»tt- 

»lMXin. 

erowtk. 

erowtlL 

Tdrnj.. 

Few  CoIoniM. 

IBdari. 

Moderate  gnnrth. 

J7d.7* 

Copionn  growth. 

Hodmte  growth. 

Udmyi. 

Slight  growth. 

Slight  growth. 

Id  Unit  oxiN-riiDcnl,  not  more  than  an  inhibiting  power  od  * 
KTOWih  of  the  tj-phoid  baciUns  vi-aa  ahovru  ;  a  bictthe^aore  eTid< 
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in  the  naked  eye  appearances  of  the  tabes,  which  remained  quite  app.  b.  Ko.  5. 

clear  although  the  control  tube  showed  great  turbidity  and  thick  q^  thTstnure 

deposit.  of  the  Antago- 
nism of  the 

xNo  farther     experiments  were   performed    with  this  micro-  £o»'^o.y»« 

A««««:«w,  Typhoid 

OPganiSIIL  BacilluB :  by 


Second  Series  of  Experiments. 

Instead  of  using  a  single  soil  bacterium,  as  in  the  previous 
series,  experiments  were  now  performed  by  adding  small  portions 
of  the  soil  to  liquid  media,  in  order  to  determine  what 
d^ee  of  antagonism .  to  the  typhoid  bacillus  was  produced  in 
these  media  by  the  growth  in  them  of  a  plurality  of  soil  micro- 
oiganisms.  Five  experiments  from  this  point  of  view  were 
performed. 

Experiment  VIL—TIie  effect  on  the  Vitality  of  the  Typhoid 
Bacillus  of  Broth  in  which  ptU re/action  ivas  produced  by 
a  variety  of  Soil  Bacteria, 

To  a  flask  containing  50  cc.  of  peptone  broth  there  was  added 
a  small  portion  of  Chichester  soil.  Advanced  putrefaction 
occurred  during  incubation  at  37°  C,  and  the  flask  was  filtered 
in  12  days.  The  filtrate  was  placed  in  tubes,  and  its  sterility 
ascertained  by  testing.  One  tube  of  filtrate  and  a  control  broth 
tube  were  each  inoculated  from  a  broth  culture  of  the  typhoid 
bacillus. 

First  testing  in  2*1  Iiours. — The  control  tube  gave  a  copious 
growth  on  agar  slope.  From  the  tube  containing  the  filtrate 
only  a  slight  growth  of  the  typhoid  bacillus  occurred  in  the 
water  of  condensation. 

Second  testing  in  3  days. — A  copious  growth  was  again  obtained 
from  the  control  tube  on  an  agar  plate,  but  from  the  tube  con- 
taining the  filtrate  no  growth  was  obtained. 

Third  testing  in  6  days. — Gave  the  same  results. 

The  filtrate  had  destroyed  the  typhoid  bacillus  in  less  than  three 
days.  The  tube  was  re-inoculated  with  the  typhoid  bacillus, 
and  a  fresh  control  also  made. 


Result  of  this  Second  Inoculation. 

First  testing  in  21  hours. — A  copious  growth  was  obtained  from 
the  control  tube,  but  no  growth  from  the  tube  cont^iining  the 
filtntte. 

Second  testing  in  6  days. — Gave  the  same  result. 

The  result  of  this  experiment  clearly  shows  that  the  soil 
micro-organisms  collectively  rapidly  transformed  the  broth 
medium,  which  is  highly  favourable  to  the  typhoid  bacillus,  into  a 
medium  which  was  antagonistic  to  and  quickly  caused  the  death  of 
the  bacillus. 


Dr.  Martin, 
F.H.S. 


First  testing  in  4  days. 


Tube  iiiocDlat«d 

with  ty0>oid 

iMdlliu. 


Tube  inooulated 

with  bttoUlos 

ooU. 


Tnbe  inocnlmtn 

witb  bftdlliu 

QartuctT. 


No  growth. 
Oopions  gtowth. 


No  growth. 
CopioDB  growth. 


Modente  giowtl 
Copious  giawtb 


Second  testing  in  7  days. 


Tabs  inoonUted 

with  typhoid 

bacillua. 


Tube  iiiooiilMed 
with  bocillnB 


Tube  inooalated 

with  baoilloa 

Gartnet. 


1 


Piltnitn  of  experi- 
ment VIII. 
Control      


No  icrowth. 
CopioDB  growth. 


No  growth. 
GopioDB  growth. 


No  growth. 
Copioiu  growli 
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A  third  testing  was  made  in  10  days,  and  a  similar  result    app.  B,Naft, 

**»i°e<l-  on  th;7.tur. 

of  the  Aotago- 

The  filtrate,  therefore,  was  as  fatal  to  the  B.  coli  communis  and  to  S|5™oUe* 
the  B.  Gartner  as  to  the  typhoid  bacillus.  Typhoid 

^  '^  Bacillus :  by 

Dr.  Martin, 
FJLS. 

Experiment  IX, 

• 
A  similar  experiment  to  the  last  was  performed  with  the  same 
amoont  of  culture  medium  of  the  same  composition,  and  with  the 
Bune  kind  of  soil.  The  bacteria  were  allowed  to  grow  for  13  days, 
when  the  putrefactive  smell  had  disappeared.  The  liquid  was 
DOW  filtered,  and  the  filtrate  placed  in  tubes,  and  the  sterility  was 
ueertained  by  cultivation.  For  comparison  with  this  filtrate,  two 
other  Hasks  were  made,  one  containing  20()  c.c.  of  distilled  water, 
and  the  other  200  c.c.  of  tap  water,  both  being  sterilised.  A  small 
portion  of  soil  was  ailded  to  these  flasks,  and  the  bacteria  allowed 
to  grow  for  21  days,  when  the  liquid  was  filtered,  and  placed,  like 
the  previous  filtrate,  in  the  tubes,  their  sterility  being  also  ascer 
tained.  The  object  of  thus  incubating  the  soil  in  water  was  to 
determine  whether  the  bacteria  which  grew  excreted  any  sub- 
stance inimical  to  the  typhoid  bacillus.  The  results  which  are 
given  in  the  following  table  are  not  conclusive  one  way  or  the 
other. 

Separate  tubes  of  each  of  the  above  filtrates  were  inoculated  with 
fe  typhoid  bacillus,  with  B.  coli  communis,  and  with  Gartner's 
|acillus ;  and  a  control  tube  of  similar  culture  medium  was  made 
in  each  instance. 


First  testing  in  24  hours. 


^^  of  growth 
?  diatiUed  water 
«»21day». 

Control 

•     ...        ... 

'^^  of  growth 
S  ]*P  water  for 

Control 

•  •  •  •  •  • 

^'^^  of  growth 
^  broth  water  for 

Control 


Tube  inoculated 

with  typhoid 

baciUufl. 


Tube  inocolated 

with  bacillus 

coli. 


Tube  inoculated 

with  bacillus 

Gartner. 


No  growth. 

No  growth. 
A  few  ooloniee. 

Moderate  growth. 
Moderate  growth. 

Copious  growth. 


Moderate  growth. 

No  £prowth. 
Moderate  growth. 

Moderate  growth. 
Moderate  growth. 

Copious  growth. 


Moderate  growth. 

No  growth. 
Six  colonies. 

Copious  growth. 
Moderate  growth. 

Copious  growth. 


typhoid  bacillus. 


Ej-jMriiri^it  Ji. 


To  each  uf  six  Queks,  containing  severally  abont  50  ec.  of  pC^t'' 
tone  broth,  a  email  quantity  of  Chichester  soil  was  added,  and  fc-** 
Hawks  placed  in  the  incubator  at  37°0.  A  copiona  growth  ^~ 
bacteria  appearotl  in  each  tiask.  Two  flasks  were  filtered  at  tl^' 
end  of  two  days ;  other  two  at  the  end  of  seven  days,  and  t^^ 
remaining  two  at  the  end  ol  14  days.  The  filtrate  were  placa^] 
in  test  tabes,  and  used  for  determining  their  effect  on  the  typho-^' 
bacillns. 

Kj^jiei-imeiit  A',  (if.) — Filtrate  after  Two  Days'  Growth. — Ol.:^ 
tube  (A)  was  inoculateil  with  the  typhoid  bacillus ;  another  tnt^ 
(B)  was,  after  being  boiled  momentarily,  and  cooled,  inocnlaU^? 
with  tho  typhoid  bacillus ;  a  third  ordinary  hroUi  tabe  (C--- 
seived,  after  inoculation  with  the  typhoid  Iraclllas,  aa  a  coi=^ 
trol.  The  growth  in  these  tubes  was  tested  at  two  days,  a  -" 
days,  ten  dayH,  and  14  days,  after  the  inoculation.  In  ever,^ 
instance  copious  and  pure  growth  of  the  typhoid  bacillus  wW^ 
obtained. 

Result. — Two  days'  putrefaction  of  peptone  broth  doeo  no^^ 
yield  a  filtrate  which  is  inimical  to  the  growth  of  the  typhoic^ 

bacillus. 


bob 

Experiment  X.  (6.) — Filtrate  after  Seven  Days*  Orowth. — ^Thia  a.pp.  b.  Ko.  r. 

filtrate  was  tested  in  the  same  way  as  the  first  filtrate.    One  tube  on  theNaturt 

was  unboiled,  and  one  tube  was  boiled  for  30  seconds ;  and  these  as  otthe  Antago- 

well  as  a  broth  control  were  inoculated  with  the  typhoid  bacillus.  Soifto  the 

They  were  all  tested  in  24  hours.    The  control  tube  gave  a  copious  Jj^Jiug.  ^, 

and  pare  growth,  but  no  growth  was  obtained  from  either  of  the  Dr.  Martin, 

tubes  containing  the  filtrate.  ^'^^ 

Bemlt. — ^The  experiment  shows  that,  not  only  does  seven  days' 
pntrefaction  yield  a  filtrate  hostile  to  the  typhoid  bacillus,  but 
boiling  does  not  diminish  this  property  of  the  filtrate. 

It  was  necessary  to  determine  what  body,  or  bodies,  in  the 
filtrate,  })08se8sed  the  power  of  killing  the  typhoid  bacillus. 
Daring  the  process  of  putrefaction,  the  peptone  present  in  the 
broth  is  decomposed,  and  at  the  end  of  14  days  practically 
disappears.  But  the  filtrate  of  peptone  broth,  after  14  days' 
putrefaction,  gives  a  precipitate  on  boiling  ;  showing  the  presence 
of  some  coiigulable  proteid  which  was  not  present  in  the  peptone 
broth  before  putrefaction  had  occurred.  The  peptone  is  broken 
up  by  putrefaction  into  very  numerous  bodies.  Some  of  these 
are  gases  ;  others  are  foul  smelling  indol  compounds ;  while 
others,  again,  belong  to  various  groups  of  diamines  and  ptomaines. 
For  testing  the  eifect  of  the  products  of  putrefaction  on  the  growth 
of  the  typhoid  bacillus,  they  were  roughly  divided  into  proteid 
products,  and  bodies  soluble  in  alcohol,  that  is  an  alcoholic 
extract.    These  were  separated  in  the  following  way  : — 

The  clear  and  sterile  filtrate  of  broth,  putrefied  in  seven  to 
fourteen  days  by  the  soil  organisms,  was  evaporated  to  dryness  in 
Vffcwt  at  a  temperature  of  50°  to  55°  C.  When  dry,  it  was  ex- 
trdcted  for  24  hours  with  absolute  alcohol,  and  the  alcohol 
dec-anted.  The  residue,  after  washing  with  fresh  alcohol  and 
^ying,  was  dissolved  in  water,  re-precipitated  with  alcohol,  and 
washed ;  finally  dissolved  in  water,  and  dried.  This  was  the 
proteid  part  of  the  liquid,  and  weighed  0'151  gramme.  The 
^coholic  extract  was  evaporated  to  dryness,  and  re-dissolved 
in  absolute  alcohol,  leaving  the  mineral  salts  behind.  The 
auiount  obtained  was  0*192  gramme.  It  was  free  from  offensive 
8mell,  as  all  the  foul  smelling  bodies  and  gases  had  been  removed 
during  the  process  of  distillation. 

The  effect  on  the  typhoid  bacillus  of  these  derivatives  of 
putrefaction  was  tested  as  follows  : — 

^^xprr intent  X,  (c.) — Diluted  broth  was  used  as  a  culture 
piedium  for  the  bacillus  ;  namely  95  cc.  of  distilled  water,  with 
jnc.  of  peptone  broth  added.  In  this  culture  medium  the  typhoid 
"Villus  will  live  and  multiply  for  ten  weeks  or  more.  (See 
experiment  II.)  Five  cubic  centimetres  of  this  culture  medium 
^*at>  placed  in  each  of  four  test  tubes. 

(A.)  The  alcoholic  extract  (0*192  gramme)  was  dissolved  in 
^  ^^'  of  sterilised  water.  One  cc.  of  this  solution  was  added  to 
<^^e  broth  tube  (Aj)  ;  2  cc.  added  to  another  tube  (Aj).  The  per- 
centage of  alcoholic  extract  in  (A.)  was  therefore  equal  to  1*07, 
^^d  in  (A,)  equal  to  1-83. 


the  filtrate  and  of  a  24  hoare  old  broth  culture  of  the  typhoid 
bacillus  were  used. 


Reactions  of  Liquids  with  Typhoid  Broth  Culture. 

First  Control. 

Actively  motile.    In  two  hours  slight  clumping  and  aggr^ation 
of  bacilli  at  edges. 

Filtrate  of  Flask  I.,  Experiment  Ii. 

.^.40  p.iu.  Motile,  but  congregating  at  edges. 
4.10    „     StUl  motile. 

5.35    „     No  true  clumping,  a  few  motile  bacilli  in  centre  of 
field ;  most  are  lying  motionless  aroand  edge. 


L»j^-: 


sol 


In  in  Jars 

12.13  p.m.  Actively  motile.  Z^mit^ 

1.0    ,,  Do.  ;  some  is  edn  noc  mirrbu:  f^maT" 

1.30  ,,  Do.  ;  some  az  edge  xwc  ooi&Tizu:.  '"^    ** 

2.10   „     Motile ;  more  at  edges  noc  movizu: 
24  A(»(/r^.    Many  still  moTing  ;  moat  as  cdpw  noc  abjxzix 

Filiraie  oferperimmt  VIII 

I22ld  p.m.  Actively  moving. 

IJb     ^,  Dd.  ;  some  as  edges  rboc  flk>TiQiE. 

1^0    „  Do.  ;  very  few  snail  elnmpti. 

2.12    „      Moving ;  very  few  small  damps. 

21  hours.    Some   typical  clumps  in   field :    few  har;:I: 

aboat ;  many  at  edge  noc  moving. 

Filtrate  of  Experiment  IT, 

12.27  p.m.  Actively  moving. 

1.7  „     Many  not  moving,  bos  collected  as  edg>rs.     No  zn* 

clomps. 

1.27     9,     Less  active,  and  some  small  clomps  form :n jr. 

2.15  ,,  Do.  do. 
2:1  hours.    No  clomps ;  many  still  motile ;  moss  not  moving. 

« 

Filtrate  of  Experiment  VIL    (Smells  very  onpleaaandy. 

12.45  p.m.  Actively  motile. 

1.8  „  Do.  ;  not  yet  aggregated  at  edges 
1.27     „     Less  active.    Few  clomps  forming. 

2.16  „     Moving  well.  Do. 
2A  Jwurs.    Actively  motile.    No  clomps. 

Filtrate  of  Experiment  VL 

12.55  p.m.  Actively  motile. 
1.27     „  Do.  ,  bot  aggregating  at  edges. 

2.17  „      Definite  clumps  forming.     Many  bacilli  still  motile. 

24  hours.    \eiTy    motile.      No.    clomps.      Many    motionless    at 

edges. 

In   all  the  specimens  the  bacilli  had  apparently   increased  in 
nomber. 
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a  liquid  culture  medium,  sink  to  the  bottom,  partially  clump,     app.b.no.6 
and    to    a  great    extent    lose    their   motility;    but    there    is  a    ontbTNature 
constant   formation  of  new  bacilli  in  the   upper    part  of    the   oftheAntago- 

medium  °'^™  ^^  ***• 

uiouium.  Soil  to  the 

Typhoid 

The  investigations   upon   which  I  have  been   engaged,   early    D?fMa?An^^ 
showed    that   certain    soils,   such  as  sandy,  peaty,  and    uncul-   ^•^•^• 
tivated  soils  generally,  were  inimical   to  the   typhoid   bacillus, 
which  not  only  did   not  grow  in    them,   but    became   rapidly 
motionless,  and  died.      In    sterilised,   cultivated    soils,   on    the 
other  hand,  the  bacillus  was  not  only  found  to   live,  but   to 
multiply    also,    and,    finally,    to    pervade    all     the    soil.      It 
was   obtained   in  pure  culture  therefrom  at  the   end   of    over    * 
twelve    months    from    its    first    insemination.     Such    a    soil, 
impregnated  with  the  typhoid  bacillus,  could   be  dried  till  it 
was  capable  of  being  pulverised,  and  the   bacillus  nevertheless 
obtained  from  it.    The  bacillus  did  not,  however,  live  long  in 
this  dried  soil. 

Cultivated    soil    is    distinguished   from   uncultivated   soil   by 

containing  on  the  one  hand  more  nitrogeneous  organic  matter  in 

the  form  of  nitrates   and   ammonia,   and   on    the   other  more 

partially  changed  proteid  substances,  with  the  nitrogeneous  products 

of  the  putrefactive  decomposition  of  proteids.     When,  however, 

the  typhoid  bacillus  is  added  to  a  well  moistened  (but  not  sloppy) 

cultivated  soil,  it  rapidly  dies,  and  is  usually  not  obtainable  in 

t  wo  days  after  being  sown  in  it ;  and  its  disappearance  appears  to 

he  moi*e  rapid  the  higher  the  temperature.     In  such  a  moistened 

noil^  at  a  temperature  of  30°-40°  C.^  there  is  a  rapid  growth  of  the 

t^acteria  proper  to  the  soil,  and   it  was  found  that  it  is  to  the 

antagonism  of  these  soil  bacteria  that  the  disappearance  of  the 

typhoid  bacillus  is  due.     If  the  cultivated  soil  is  not  made  very 

naoist  when  the  bacillus  is  added,  this  micro-organism  can  bo 

'•ecjovered  from  the  soil  up  to  twelve  days  after  it  has  been  added 

^^  it,  this  being  the  longest  time  in  the  Experiments  in  which  the 

^yi>^oid  bacillus  has  been  regained  from  any  unsterilised  cultivated 


.  —J  numerous  experiments  I  have  shown  that  individual  soil 
r^^^t:eria  possess  the  power  of  causing  the  disappearance  of  the 
f^I^lioid  bacillus,  not  only  in  liquid  media  containing  peptone 
r^'Ot.h  but  in  sterilised  soil  media.  In  a  liquid  medium,  for 
*^^*t Since,  it  has  been  shown  that,  after  the  typhoid  bacillus  had  been 
S^^^^^'ing  for  some  time,  the  addition  of  one  or  other  soil  bacterium 
*^^^ritually  caused  its  disappearance.  Again,  in  the  liquid  medium 
f?^  "^vhich  a  single  soil  bacterium  had  been  growing  for  some  time, 
[  ^"Viis  found  that  the  typhoid  bacillus  would  not  grow  ;  or,  if  it 
*^^  a  short  period  of  growth,  that  it  eventually  died.  The 
^*^o<X|^n^  which  was  found  most  hostile  to  the  typhoid  bacillus 
^y^^  a  peptone  broth  which  had  undergone  putrefaction  on 
^J^  addition  of  a  small  quantity  of  cultivated  soil.  After 
^/"^^n  days'  growth,  and  after  the  removal  of  the  soil  bacteria, 
g^/^  5E^ddition  to  the  particular  medium  of  the  typhoid  bacillus— 
^^^x  in  large  quantities— resulted   in   the   death  of  the  micro- 
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No.  6. 

Report  on  the  Chemical  and  Bagtebioloqical  Examina-    app.b.no.6. 
TiON  of  Chichester  Well  Water  ;  by  Dr.  A.  C.  Houston,  gj/^f^,  ^^^ 

Bacteriological 
T    1  1  .  •*  1.      -Tk    i.T       /VN  ^  .  Examination 

iQlast  year  s  report  (Appendix  B,  No.  6)  an  acconnt  was  given  of  Chichester 

of  the  resaltB  of  the  chemical  and  bacteriological  examination  of  Dr!  HouMton.^ 

soils  obtained  from    the    "fever"  and    "non -fever"    areas  at 

Chichester.    The  investigation  was  carried  out  as  a  preliminary  to 

determining  the  viability  of  the  typhoid  bacillus  in  Chichester 

soil  in  sifit,   when  added  artificially  thereto  in  gross  amount ; 

[     always  provided  that  the  comparative  examinations  of  the  soils 

[     obtaine(l  respectively  from  the  fever  and  non-fever  areas  clearly 

indicated  that  such  a  research  would  be  likely  to  yield  results  of 

specLil  value.    But  the  results  of  this  preliminary  investigation 

did  not  point  to  the  fever  area  soils  being  widely  different  in 

bacterial  composition  from  the  soils  obtained  from  the  non-fever 

areas.     Moreover,  the  soils  from  both  the  fever  and  non-fever 

areas  did  not  seem  to  differ  markedly  from  soils  in  the  immediate 

environment  of  dwellings  in  other  localities,  occupied  by  dwellings 

of  a  similar  class,  elsewhere  than  at  Chichester.    Nevertheless, 

the  results  obtained  in  no  way  proved  that  soil  plays  no  role  in 

fostering  and  localising  typhoid  fever  in  Chichester.    All  that 

could  be  siiid  was  that  the  tests    employed    failed    to    indicate 

any  constant  or  striking  dissimilarity   between    the    particular 

samples  (necessarily  few  in  number)  of  surface  soil  obtained  from 

the  fever  and  non-fever  areas.    Different  results,  it  was  noted, 

might  have  been  obtained  if  the  deeper  layers  of  soil  had  been 

examined,  and  a  prolonged  investigation  of  the  quality  of  sub-soil 

waters  in  the  fever  and  non-fever  areas  might,  it  was  suggested,  have 

yielde^l  imi)ortant  information. 

Thus  the  work  of  1899-1  iKK)  was  preliminary  to  a  larger  in  vest  i- 
jLr.it ion  which  has  occupied  my  attention  during  the  year  now 
pa.st. 

This  investigation  was  pursued  in  two  directions,  and  no  pains 
were  spared  to  make  the  work  as  complete  as  possible.  Not, 
indeed,  that  any  claim  can  be  made  that  the  number  of  samples 
examined  was  multiplied  to  the  extent  at  present  so  much 
in  vogue.  Greatly  multiplied  records  have  a  use  of  their  own  and 
their  value  must  not  be  underrated,  but  it  is  also  to  be  feared  that 
too  often  they  neither  individually  nor  collectively  greatly  extend 
our  existing  knowledge.  However  this  may  be,  it  was  thought 
btrtter  to  concentrate  attention  at  Chichester  on  the  study  of  a 
mfiderate  number  of  samples  rather  than  carry  out  examination  less 
strictly  of  a  greater  number. 

It  has  been  said  that  the  investigation  was  pursued  in  two 
ill  recti ons  :  one  of  these  was  directed  towards  determining  (a)  the 
vitality  of  9eivage  microbes  in  soil   artificially    polluted    with 
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APP.  B.  No. «.  sewage,  and  the  other  was  a  study  of  (b)  the  haetsrml  compositio 
On  the""         ^^  Chichester  sub-soil  water. 

Chemical  and  , 

Baoterioiajicai  The  former  subject  (a)  is  dealt  with  in  a  separate  report  m  tn 
o^oScSSster  volume,  and  although  not  concerned  with  Chichesti^r  soil,  an 
D?  HoSl^n^^  not  carried  out  at  that  place,  it,  nevertheless,  has  a  distinct  bea 

ing  on  the  Chichester  enquiry.    For  it  will  be  remembered  thi 

Dr.   Theodore   Thomson,  in  his  report  to  the   Board   on  enter 

fever  in  Chichester,  was  led  by  a  process  of  exclusion  to  fraii 

the   provisional   hypothesis  that  the  previously   polluted  soil  < 

that  place  might  play  some  role  in  fostering  the  viability  and  tl 

morbific  power  of  the  infective  material  of  typhoid  fever,  an 

might  account  in  greater  or  less  measure  for  its  local  distributioi 

undue  prevalence,  and  endemic  character.    And  in  my  own  repoi 

of  last  year    I   pointed  out  that  useful   results  might  possibl 

be  obtained  by  the  inoculation  of  soil  (not  necessarily  at  Chichestei 

with  B.  coli  instead  of  B.  typhosus,  as  a  microbe  much  more  easil 

to  be  identified  in  a  mixture  of  soil  bacteria  of  very  varied  sort 

than  the  bacillus  of  enteric  fever.     Further,  it  was  suggesteil  tlu 

sewage  might  be  used  for  the  purpose  with  great  advantage  sine 

it  contains  B.  coli  in  enormous  numbers,  and  is  also  a  potent  facte 

in  the  dissemination  of  typhoid  fever  through  water  supply.   Th 

association  of    B.  coli  and  B.  typhosus  in  excremental  matter 

and  the  greater  hardihood  of  the  former,  would  lead  one  to  beliei 

that  if  it  could  be  proved  that  B.  coli  soon  perished  in  soil,  tli 

pi'esumptive  evidence  in  favour  of  the  death  of  B.  typhosus  und< 

parallel  conditions  would  be  of  a  strong  kind.    For  the  resuli 

obtained  in  this  direction  reference  must  be  made  to  the  repoi 

itself  (App.  B,  No.  4  in  this  volume),  but  here  it  must  be  stated  thi 

tlie  absfflutc  disappearance  of  at  all   events,  microbes  seemingl 

akin  to  B.  coli  from  soil  previously  polluted  with  sewaj;e  ^va3  fc 

no    means    always    establislied,    even    when    the   soil   was  ke] 

under    observation    for    weeks    and    even    months.       But   tl 

relativp    disappearance    of    B.    coli    (and    closely   allied  forn^ 

from  the  polluted  soil  was   usually    clearly    indicated,  and  tl 

death  of  streptococci  with   decline  also   in   the  number  of  ga 

forming  and  indol-})roducing  bacteria,  sul)sequent  to  the  sowa| 

inoculations   of   the   soil,  was  also  established.     Moreover,  the 

was  no  indication  that  the  sewage  microbes  of  non-sporing  kii 

multiplied  and  throve  in  the  soil  at  the  expense  of  the  bacter 

proper  (peculiar,  as  it  were)  to  the  soil  itself.     On  the  contrar 

the  soil  bacteria  appeared  to  oust  in  the  struggle  for  existence  tl 

)Uore  delicate  sewage  microbes.     But  the  result  obtained  by  the 

artificial  pollutions  with  sewage  of  the  soil  in  one  or  two  plac* 

and  by  the  examination  of  the  surjace  layers  only  of  the  contain 

nated  soil  must  not  be  focussed  too  finely  on  the  particular  case 

Chichester.     Dr.  Thomson  speaks  of  the  ''  degree  of  the  potenti 

pollution  "  of  the  soil  at  Chichester  in  its  possible  relation  to  t 

"continued    recurrence   of  serious  prevalence  of  enteric  fevei 

implying  that  from  a  variety  of  circumstances  known  to  be  Dfl^ 

unfavourable  and  operating  during  a  prolonged  period,  the  sou 

that   place  had   received    every  oppportunity  of  acquiring  ^^^ 

quality  or  qualities  (conceivably  favourable  to  the  vitality  andp| 

sistence  of  B.  typhosus)  distinguishing  it  from  the  soils  in  otn 

localities — soils  possibly  of  otherwise  comparable  sort,  but  hapP^ 
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'      '.'     '.*.—     '  "'.."1'.        i   *     '         «  "'        -  J       *_•*'.   *^     *■'".''  "  "    '  •        ■  ■* 

fvri.  aii-i  zL.-r  :L-  -.VitTr:  ii.^v  -:-  :  ^v.:•:^  ■  '.:.  ::.  ^.•::  . 
^y  •••  II  f—-:  in  ••:h-r>.  ai.  1  !■-••  :•■.  :  '.'  *.•  •  '.-  ^'  •:.;  u .  ..>  .  • 
le^t  in  «'ih».-i>.  of  «»r  :'r-':L  :]'.•.■  i::":":'.i'.i  ^'.ri.u-v  .«\v.  .1.  .!:.* 
'>is  r^fr-jifCliv^-lv  of  m.ixiTiium  a*i'l  :r..:..!::rr'.i  >'.;.--.'..  w.ki; 
'\^.  Furtlirr,  Tli»-:?»?  wr-ils  [r%\  "  liv  ris».'.r  y  •>:;:. 'm  ,m  1  >;ni.  :,m,', 
Kin  most  instarn.vs.  n.»  •.lar.Lvn>ii>  j'«iliuii.»ii  ""     An.l  **  {  rs.-i  i,» 

N   all    iiOn^!•:•^    ill    rilicluStt.T    WMV    rilll«-i'     U!llr.»mi-.l     .«!      XNii. 

ri».''l  to  ce?JsjKMjls.  Th»*  jiivsont  s^'WriMiri*  >\>irin  ••!'  flu*  ili-in.  1 
coinriiMnci-Ml  in  »St-i.itemlMT,  IS'.Kk  an«l  was  11, •(  I'l.mpli  i«il  unui 
»:  the  first  CM.ainectinii  nf  ;iuv  Iiuim  to  tin*  ^  w  i  i.i-'f  xMim 
lu' ijia  le  in  Miiroli  of  tlie  l;«ti»r  \»':ir.'"  Hi".  TlnHn  on  i.iii-  1.. 
>'-'iil  .sn;rir**stio!i,  *•  nanioly,  iliat  ilu'  s«\\tiM"t'  :  v  (•  m.  vvlnl.-  ihm 
nir  as  11  iliivft  frvfi*  air''iH*\,  nniv  li:i\«-  l«ro  i-ln  .il  oni  iln  •.ui 
liK's  of  entt'iMC  fov<.*r  in   ('liiflh-sJi-r  in  1*'.'''.  I*^'.'*     onl   I-''."    i.^ 

'^JlifT.  as  rOSlllt  of  tin*  ll»'«('>r-;ir\   «'\<M\alio|i  •.   ill    1  III  II. Mil  I     ol    .Mill 

'^!»inini,'  inflictive  material.'*     Dr.  'I  linin,-.nti    Im  1  a  iliilh  nil  >.    in 
W62  *  V 


patent  joints  ;  however,  it  wae  admitted  that  in  maoy  cases « 
were  laid  in  flooded  trenches,  hence  the  leaki^es  are  not  to 
wondered  at." 

So  that  the  sewerage  system  would  not  seem  to  have  altoget 
removed  the  possibility  of  continued  soil  pollution.  Moreover 
is  worthy  of  note  that  in  November,  1898,  Dr.  ThomBon  fm 
that  there  were  over  500  honses  not  drained  to  the  sewen. 

At  first  Bight  it  might  seem,  the  study  of  Chichester  well  wi 
In  the  sense  adopted  by  me  was  superfluous  if  Dr.  Thomson's  vi< 
be  accepted  as  correct.  For  Dr.  Thomson,  after  a  careful  considi 
tion  of  all  the  facts  bearing  on  the  question  of  rainfall  and  b 
soil  water,  the  sewerage  system  and  water  supply  (the  shall 
domestic  wells  as  well  as  the  public  water  supply),  comes  to 
conclusion  that  none  of  these  agencies,  either  separately  or  e 
in  conjunction,  can  be  held  wholly  responsible  for  the  contin 
.«■»■««*.»  pififflfntv  of  enteric  fever  in  Chichester.  Be  it  no 
hti wavier,  that  he  in  no  way  suggests  that  these  are  fiictors  t( 
Allo|R'ih«r  iguorvd  in  relation  to  the  disease  ;  he  merely  ^' 
tint!  iho  availiible  evidence  is  not  in  favour  of  their  bf 
ra.tuiilly  asiuH-iate*!  with  the  suittainei)  existence  of  typli 
fv\>>r   in   ni>ltble  amount   in  Chii-hesier.*      But  Dr.  Thomff 

■  )t,  unn  iMu«cl,v.  1  wvin  ( '  girv  a  dopmMic  t<rbt  to  u;  of  Dr.  Tbod^ 
iNM«>tMiti«*.  I  w)>K  il  111  tv  utiih-istivid  that  euch  m  qiulil;  u  in  mmrkadona 
tt  Um  fMMnJ  M»Mir  »t  hi*  tvvvi. 
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tentative  soil  hypothesis  is  surely  one  which  mi^ht  easily  app.  B.No.e. 
receive  support*  from  the  examination  of  the  well  water.  For  q^  ^j  ~ 
in  Chichester  the  well  water  is  really  the  sub -soil  water,  rhimicai  and 
and  the  quality  of  the  sub-soil  water  is  largely  dependent  ExamVn''a?k,r^ 
on  the  general  character  of  the  soil  through  which  it  passes.f  whi  wal^r  by 
Sub-soil  water,  indeed,  is  apt  to  represent  the  "  washings  "  of  soil  Dr.  HouHton. 
more  or  less  perfectly  "strained"  by  percolation  through  its 
interstices.  Dr.  Thomson's  report  affords  abundant  proof  of  pre- 
vious pollution}  of  the  soil,  and  it  seems  to  me  that  bacterial 
evidence  of  excremental  pollution  of  the  well  water  might  be 
taken  not  only  as  a  direct  explanation  of  exceptional  (accidental, 
as  it  were)  cases  of  typhoid  fever  arising  amongst  the  consumers 
of  soch  water,  but  might  also  be  regarded  in  a  broad  and  general 
w-ay  as  evidence  of  the  persistence  and  viability  in  the  deeper 
layers  of  the  soil  of  bacteria  of  intestinal  outcome.  Proof  in  the 
latter  sense  would  seemingly  lend  support  to  Dr.  Thomson's 
hypothesis, §  which,  be  it  noted,  while  not  gt^nerally  implicating 
Bub-soil  water  or  well  water,  leaves  untouched  the  querftion  of  the 
link  or  links  connecting  the  possible  morbiiic  quality  of  the  soil 
with  the  human  individual.  From  the  opposite  point  of  view,  c(»uld 
evidence  of  the  bacterial  purity  of  the  well  waters  be  taken  us 
refutin^jf  Dr.  Thomson's  conclusions  ?  Certainly  not,  if  tor  no 
other  reason  than  that  the  soil  might  possess  and  retain  its  morbitic 
quality  notwithstanding  the  passage  through  it  of  the  sub-soil 
water.  Soil,  as  we  know,  may  act  as  a  very  perfect  filter,  and 
^•aier  may  pass  through  a  grossly  polluted  soil  and  yet  issue  from 
tt  in  a  nearly  pure  condition.  But,  for  reasons  already  staled, 
jMs  would  seem  to  be  less  likely  to  take  place  at  Chichester  than 
^n  most  places.  Evidence,  however,  of  the  purity  of  the  well 
yater  might  be  used  as  an  explanation  of  the  comparative 
immunity  from  enteric  fever  enjoyed  by  the  well-water  drinkers ; 
or  rather  to  i)iterpret  the  fact  that  the  well  drinkers  were  not  con- 

spicnouslv  affected  notwithstanding  the  general  pollution  of  the 
soil. 


'  Refutation  might  be  very  difficult. 

■  More  BO,  perhaps,  at  Chichester  than  most  places,  for  I  have  already  alluded 
^ what  has  been  termed  the  "easy  flow  "  of  the  sub-soil  water  through  the  coarge 
?^yel  overlying  the  clay  of  the  London  and  Reading  beds.  1  have  examined 
'^ons  of  the  ground  strata  in  quarries  in  the  neighbourhood,  and  the  deip  Ix'lt 
^'coarse  gravel  underlying  a  comparatively  shallow  layer  of  humus  is  very 
'^^ng.  The  oiien  nature  of  this  gravelly  soil,  resting,  as*  it  does,  on  an  inii)er- 
JJeable  stratum,  must,  I  think,  allow  of  the  free  and  easy  passage  of  water 
^ugh  its  substance. 

{Thus,  he  says,  "There  would  seem  to  be  good  reason  for  belief  that  the 
pound  on  which  the  more  i^pulous  parts  of  Chichester  stand  is  fouled,  and  has 
^g  been  fouled,  to  a  considerable  extent.  .  .  .  For,  in  addition  to  the  soakage 
J' surface  filth  into  the  soil,  usual  in  populous  neighbourhoods,  Chichester  suffers 
Ifom  an  additional  source  of  soil  pollution  in  the  leaky  cessix)ols  and  cesspit- 
Pjj^es  which,  until  some  three  years  ago.  formed  the  sole  methods  of  (lispo^al  of 
*nitj<excrementitious  matters,  and  which,  evm  now.  remain  in  the  district  in 
'^»i*rahl<'  amount.'* 

)  There  i.s  no  note  of  finalitv  in  Dr.  Thomson's  supiM)sitions.  On  the  contrary, 
^^  calls  for  fuller  knowledge  (at  present  lacking)  of  troil  conditions  in  their 
J«Ution»  with  fever  prevalence,  as  necessary  to  afford  adequate  explanation  of 
feature?  that  have  characterised  the  time  and  place  distribution  of  enteric  fever 
*^  (^ichester,  before  final  conclusions  can  be  drawn. 

8963  %1L% 


iQYestigation. 
II, — Results  of  chemical  examination  of  the  watera. 
(1)  Free  ammonia. 
X2)  Albaminoid  ammonia. 
(U)  Oxygen  absorbed  from  permanganate. 
(4)  Chlorine. 

III. — Results  of  bacteriological  examination  of  the  watera. 

(1)  Total  number  of  bacteria. 

(2)  "  Gaa  "  in  gelatine  "  shake  "  caUorea  (24  ho") 

at20°C. 

(3)  B.    coli    (and    allied    forms)    and    search    t 

B.  typhosus,  in — 
(a)  0-1  cc. 

(&)  10  cc.    I  Pastenr      "  filter      bmBhinC 
(c)  100  cc.  f     method. 

*  1  have  again  to  ackDowled^  mj  indebtednecs  to  Hr.  SauDdera,  tbe  <^ 
sarrejor.  His  special  local  knowledge  proved  mo^it  n^efal,  and  he  derotod  ii>< 
ot  his  Tkloable  time  to  helping  me. 

f  As  a  matter  of  tact,  and  this  ia  to  be  regarded  as  a  happf  circumstance,  i>> 
of  the  Bamples  were  derived  from  '■  fevsr  areae,"  and  foiie  of  thrm  bow  K  e' 
place  relation  to  recent  caeei  of  enteric  fever.    See  map  nooompan}  ing  the  rep* 
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(rf)  Analysis    of    the     coli-like    microbes    app.  b.ko.  d. 
isolated   from   the    various    samples  ontho 
of  well  water.  £**£!"!?'/  "i^ , 

Bacteriolotriral 

(4)  Spores  of  B.  enteritidis  sporogenes  (Klein).  of"  nih«te? 

/K\   a*^^*^,^^^^i  Well  Water;  by 

(5)  otreptococci.  Dr.  nou«ton. 

IV. — General  snmmary   of  the  chemical  and  bacteriological 
results. 

V. — Final  conclusions. 

[Tables  1-11  appear  throughout  the  text.  A  map  will  be  found 
^t  the  end  of  the  report.  In  Addendum  A,  a  brief  summary  of 
I^r.  liorrain  Smithes  report  on  typhoid  fever  in  Belfast,  1898,  is 
ffiven.] 

^-  Description   op    Water    Samplbs    and    op    Mkthods 

adopted  por  their  investigation. 

U^y  T/ie  samples  of  well  water  submitted  to  chemical  and  bacterio- 

logical  examination. 

The  following  (Table  1)  gives  a  brief  description  of  the  various 

Table  1. 


'^^iicriptioo  of  the  Sample. 


Date  of  Collection. 


Pump  Closed 

Well  or 

Open  Draw  Well. 


Reputed  Fever 

Area  or 
Non-fevt  r  Area. 


^^^:^ple  A\  18.  High  Street  .. 


pie  BS  St.  Fancras 


October  IGth,  1900  .. 


October  15th,  190)  .. 


pie  C,  10,  OTing  Boad  .. 


*^^^pleD»,  Cattle  Market  .. 


"^^^ple  E»,  S2,  Bognor  Boad 


October  22nd,  1900  .. 


October  22nd,  1900  .. 
February  20tb,  1901 . . 


October  30th,  1900  .. 


pie  FSEttrick  Boad    .. 


**«*»pleO\  a.  North  Gale    .. 


October  30th,  1900  .. 


November  6th,  1900 
January  Hth,  1901  .. 
February  12th,  1901 


^^*J&PleHM6,8t.FlaDora8  ..     November  6th,  1900 


January  Hth,  1901  .. 
February  12th,  1901 


Pump  cloned  well 


Open  draw  well 


Pump  closed  well 


Pump  closed  well 


Pump  closed  well 


Pump  closed  well 


Pump  closed  well 


M 


Pump  closed  well 


«i 


n 


Fever  area. 


Non-fever  area. 


Fever  area. 


Non-fever  area. 


Fever  area. 


Non-fever  area. 


Fever  area. 


i» 


Fever  area- 


II 


It  will   be    noted    that  thirty  samples    were  eziimined  fro^*^ 
fourteen  different  Boarces  ;  of  tliese  t«Q  were  from  reputed  fev     ^^^^ 
areas  and  four  from  non-fever  areas.    One  sample  was  taken  ff^^^jg. 
an  open  draw  well,  all  the  rest  were  from  closed  pump  wel^t-^ 
Their  position  is  shewn  on  the  inap  accompanying  this  repor  -^Lur 
In  the   map  Dr.  Thompaon'e  division  of  the  city  of  Cbicheete^^^  i 
into  areas  ("  Somerstown,"  "  Orchard  Street  and  Franklin  i'laceg^^^'j 
*'  Within  the  old  walls,"   "  St.  Pancras  and   the   Hornet,"  "i^^^^^ 
"  Portfield  ")  is  retained.     Further,  each  house  invaded  by  entei^^    '.i^ 
fever  during  the  period  .May  28th,  1900,  to  June  5th,  1901  (bote*^^ 
dates  inclusive)  is  indicated  by  a  black  spot. 

(b)  The  various  tiiet/wds  used  in  titt  chemical  and  bacleriologict — »*■■* 
examination  of  the  samples  of  water. 

(ollretion  of  tamplei.—f^topXe  B'  was  ooUeoted  In  b  BpeoUUy-ooiwtTni^^^j 
kppar&tuB  iThich  need  not  be  deaottbed  here,  as  this  was  the  only  aunple  obtalo^^^^ 
from  an  open  draw  well.  All  the  rest  of  the  samples  wore  collected  in  *wr^— ^ 
bottlee,  uid  the  pomp  was  worked  for  some  conilderable  time  before  ooUecti^"* 
the  Mmple.    The  waten  were  ezanuned  m  soon  after  oolleotion  m  poasibla. 
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Much  stress  has  been  laid  on  the  need  for  prompt  examination  of  water  sam|>le9,    app.  B,  Ko.  0. 

and  with  some  reason.      But  it  may  be  questioned  whether  statements  that  

have  been  made  in  this  connection  are  not,  some  of  them,  open  to  charge  of   Q^emTcal  and 
exaarpreration.     Foul  waters,  wcters  rich  in  oxidisable  and  putrescible  animal    KacU>riolo^caI 
organic   matter,  do  indeed    show    on   keeping   a    decided    increase    in    their   BxamiDaiion 
bacterial  contents.      But  pure  waters*,  and  even  waters  of  a  moderate  degree   SS^iw'^te^^T 
of  purity,  are  far  less  conspicuous  in  this  respect.     5?o  much  is  this  the  case    Dr  Houston, 
that  the  capacity  or  lack  of  capacity  of  a  water  to  swell  its  bacterial  population 
on    keeping,    might    actually    be   used    as   a   test  of   its    potential    harmful- 
ness.    Thus  waters  might  be  purposely  stored  for  a  definite  number  of  hours  at 
a   fixed  temperature  before  being  examined.    Those  comparatively  free  from 
organic  pabulum  of  assimilable  sort  would  be  relatively  unaffected  by  such  treat- 
ment, whereas  others  rich  in  unconvei  ted  putrescible  matter  would  be  apt  to  reveal 
their  true  nature  to  a  marked  and  exaggerated  (and  therefore  possibly  useful) 
extent  on  bacterioacopic  examination.    Or  the  water  might  be  examined  imme- 
diately or  soon  after  collection,  and  afterwards  at  a  later  stage,  and  the  per- 
centage increase  of  bacteria  noted.    Again,  there  is  the  question  of  storage  in  ice, 
which  is  too  easily  assumed  to  be  entirely  free  from  any  objection.    There  are 
many  bacteria  of  harmless  sort  which  flourlEh  abundantly  at  a  very  low  tempera- 
ture, and  it  is  by  no  means  inconceivable  that  storage  in  ice  may  allow  these 
microbes  to  multiply  at  the  expense  of  other  and  more  imiwrtant  bacteria. 

Chemical  Examinatitm, 

No  elaborate  chemical  analyses%were  carried  out,  but  all  the  waters  were 
examined  for  {a)  tree  ammonia,  (^)  albuminoid  ammonia,  (f?)  oxygen  absorbed 
from  permanganate,  and  (^d)  chlorine.  These  processes  are  too  well  known  to 
merit  farther  consideration.  There  are  other  and  possibly  better  methods  of 
chemical  analysis  which  might  have  been  employed,  bat  my  chief  object  in 
making  a  chemical  examination  at  all  was  to  obtain  some  records  relating  to  the 
amount  of  organic  matter  present  in  the  well  waters,  and  to  place  these  side  by 
side  with  the  obviously  more  important  bacteriological  data.  Moreover,  the 
results  obtained  by  one  or  another  chemical  method  seem  to  me  to  differ  but 
slightly,  and  the  advantage  claimed  now  for  one  now  for  another  test  is  almost 
trivial  in  character  considering  the  serious  intrinsic  limitations  of  chemical 
investigations  in  their  relation  to  water  supply.  At  all  events,  the  fact  that 
chemists  are  by  no  means  in  agreement  as  to  the  best  mode  of  chemically 
examining  potable  waters  would  seem  to  'indicate  that  some  latitude  is  permis- 
sible in  selecting  processes  for  adoption  in  a  particular  investigation. 

Bacteriological  EoMini/uUion, 

All  the  waters,  without  exception,  were  filtered  through  a  sterilised  Pasteur 
filter.  The  surface  of  the  filter  was  brushed  with  a  sterile  brush,  with  10  cc.  of 
sterile  water.  1,000  cc.  of  water  were  used  in  each  case,  so  that  each  cc.  of  the 
filter  brushing  suspension  was  approximatelv  representative  of  the  bacterial 
contents  of  100  cc.  of  the  original  water.  This  procedure  made  the  work  more 
laborious,  but  it  also  made  the  results  more  valuable.  Comparatively  few  deter- 
minations of  this  sort  may  yield  more  valuable  information  than  a  great  number 
carried  out  under  the  ordinary  conditions  of  experiment.  Direct  cultures  {^i.e.^ 
cultivations  made  directly  from  the  water  without  previous  filtration)  were,  o£ 
oonrse,  also  made. 

Total  number  of  bacteria  (gelatine,  at  20°  0.).— These  were  made  direct  from 
the  water  in  the  usual  manner. 

"  Oas "  in  gelatine  "  sJuike  "  eulturet  (2i  hours,  at  20°  0.). — ^As  a  rule,  two 
10  cc.  gelatine  tubes  were  inoculated,  the  one  with  1  cc.  (=  100  cc.),  the  other 
with  O'l  cc.  (=:  10  CO.),  of  the  *'  filter  brushing."  They  were  placed  in  warm  water 
(about  35  to  40°  C.)  for  a  few  minutes  to  melt  the  gelatine  ;  then  shaken  to  mix 
the  contents  together  ;  placed  in  cold  water  to  allow  the  gelatine  to  become  solid 
again  ;  and  finally  placed  in  the  cool  incubator  (20°  G.)  for  24  hours.  As  regards 
the  vijne  of  this  test  a  note  was  given  in  last  yearns  report  on  the  subject.*  But 
here  it  may  be  pointed  out  that  a  negative  result  does  not  necessarily  imply 
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some  microbe  of  intestinal  sort  (f.3.,  B.  ooli)  aa  &  meaas  ot  ineaauring  the  degre^^ 
potential  harmf  nlnesB  of  the  well  wateni.  A3  regards  the  relaCiio  values  of  gol**** 
ptaCea  :iud  broth  cnltnres,  with  snbaeqnent  plating,  I  am  in  Bome  doubt.  Umt^^ 
tionablj  the  gelatine  plates  enableoue  to  etudy  a  large  number  of  different  ati  ■^" 
of  (joli-like  microljes,  whereas  the  broth  cultures  tend  to  "■draw  out,"  if  I  may  , 
such  a  term,  a  particular  race  of  B.  ooli  at  the  expense  of  all  other  Btrains.  ^^^ 
regards  B.  tjphorius,  it  is  usually  held  that  as  it  is  likely  to  be  preaeni  in  ^^^ 
small  number,  primary  gelatine  plates  are  not  nearly  bo  valuable  as  saoon^^^ 
ones  (that  is,  plates  made  from  primary  broth  cultures).  The  idea  being  ^^"^ 
B.  typhosus  mnltiiilieain  the  liroth  to  an  eitent  allowing  of  its  snbeeq»=^ 
isolation  from  the  plates  made  from  the  broth  culture.  This  of  ooar*e  is  1^-' 
true,  but  as  B.  co!i  is  always  likely  ta  be  pre^nt  as  well,  and  in  greater  nom^^^ 
(an  initial  advantage  lo  this  microbi:),and  as  it  multipliesat  a  much  greater  rate  ^ 
inherent  advantage  possesseilby  B.coli)  than  B.  typhosus,  the  especial  value  to  ~ 
invcBtigat  jt  of  the  broth  method  may  not  be  real.  And  every  hour  we  delay  mak^^* 
plates  from  the  broth  cultures  may  actually  diminish  instead  of  increasing  ^ 
chances  of  Anally  isolating  the  B.  typhosns ;  for  the  reason  that  while  the  bp-"^ 
method  would  undoubtedly  lead  to  an  increase  in  the  number  ot  B.  typhosn^*^ 
might  EMJtnally  diminish  them  relative  to  the  total  number  of  other  micro^C^ 
also  present.  However  this  may  be,  I  made  foil  use  of  both  these  raelhtt^^ 
As  regards  agar  cnltnres,  my  own  eiperianoe  has  been  that  most  micro -^^ 
{and  perhaps  especially  B.  coli)  grow  in  a  more  charactensuc  fashion  ^ 
gelatine  than  in  agar  cultivations.  But  this  opinion  is  by  no  means  shatad^^ 
all  bacteriologists.  As  a  matter  of  fact  moat  of  the  Cdioheater  water*  yieldeiE^ 
very  small  crop  of  co  onies  in  the  a^r  cultures,  even  when  Ol  00.  of  the  lu 
"filter  brushing"  of  l.UlH)  cc.  was  employed. 

Spoi^  of  B.  e»tiri'idi,  ijiar,i^em;  (Klein).— Sterile  milk  tubes  were  inooalaVf 
severally  with  01  cc.  (=  In  cc.).  10  cc.  (=  MU  cc),  and  2-U  00.  (=a<>Ooc.).o^ 
10  00.  '■  filter  brushing  "  of  l.OOu  cc.  ot  the  water.     After  heating  bobffC.  for 
minntee  they  were  placed  in  wide-mouthed  jnd  Btoppot«d  tubes  containing — 


sal 


freshly  prepared  miztnre  of  pyrogallic  acid  and  potassiam  hydrate  solution,  and 
incubated  at  3f  C.  for  48  hours.  Preparatory  to  use  the  milk  tubes  were  boiled 
for  half  an  hour  and  then  quickly  cooled.  This  is  a  very  necessary  piece  of 
procedure,  and  it  is  equally  importiint  to  extend  the  time  of  observation  of  the 
milk  cultures  to  4d  hours  if  the  results  are  negative  in  24  hours. 

Streptoeocoi. — Surface  agar  plate  cultures,  incubated  at  37°  C,  were  used. 
Usually  the  plates  were  inoculated  with  0*1  cc.  (=  10  cc.)  of  a  10  cc.  '*  filter 
brushing"  of  1,000  cc.  The  minute  colonies  were  sub-cultured  in  broth 
(incubated  at  37^  C).  and  if  a  microscopic  examination  of  the  resulting  growth 
proved  satisfactory  they  were  further  studied  in  litmus  milk,  and  other  media. 


APP.  B.  No.  a 

On  the 

Chemical  aod 
Bacteriological 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Houston. 


II.— RBSULTci    OP    THB   CHBSMIOAL    EXAMINATION    OP    THIRTY 

Samples  op  Chiohbstbr  Wbll  Water  obtained  prom 
Fourteen  Dipperent  Sources. 

The  chemical  resalts  are  given  in  the  following  table  (Table  2)  : — 

Table  2. 


Showing  the  Resalts  of  Chemical  Examination  of  Thirty  Samples 
of  Chichester  Well  Water  obtained  from  fourteen  diflFerent 
sources,  as  regai*ds  the  amount  of  Free  and  Albuminoid 
Ammonia,  Oxygen  absorbed  from  Permanganate,  and 
Chlorine. 

[Results  stated  as  parts  per  100,000.] 


Doxcription  of  the  Sample 
of  Water. 


Free 
Ammonia. 


Albu- 
minoid 
Ammonia. 


Oxytren 

absorbed 

from 

Permanganate 

(4  hourn  at 

the  room 

;  temperature). 


Chlorine. 


M 


I 

f^mple    A^    la.    High    Street.       Traces. 
October  I6th,  1900.  Pump  closed 
well.    Fever  area. 


Sample  B\  St  Pancras.  October 
15tn.  1900.  Open  draw  well. 
Non-fever  area. 


^kbmple  GS 10,  Oving  Uoad,  Octo- 
ber 2  hid,  19(H).  Pump  closed 
welL    Fever  area.* 


0*0084 


Traces. 


0*0064 


>^mp1e  D^  Cattle  Market.  Octo- 
ber 22nd.  1900.  Pump  dosed 
well.    Non-fever  area.t 

^Sample  D*.  Cattle  Market, 
February  26th,  1901. 


Sample  K^  33,  Bognor  Boad, 
October  Wtth,  1900.  Pomp  dosed 
well.    Fever  areJi. 


Traces.         0*000 


Tracer         0*0056 


Traces. 


0*015 


Traces. 


•f 


0*004 


Traces. 


0*004 


Traces. 


Traces. 


4*1 


2*0 


2*7 


3*3 


4*0 


2*8 


eS 


c 

98 

®g 
Co 
d  9 

5 


*  Sample  0^  contained  0*32  part  of  oxidised  nitrogen. 
t       ,      D*       ,  0*72   „ 
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l^ABLE  2 — continued. 


Description  of  the  Sample 
of  Water. 

Free 

Ammonia. 

Albu- 
minoid 
Ammonia. 

Oxygen 

abHorbed 

from 

Formanganate 

(4  hours  at 

the  room 

temperature.) 

Chlorine. 

• 

i 

£ 

Sample   MS   160,    Broyle  Boad, 
December    3rd,    1»(X).     Pamp 
closed  welL    Fever  area. 

Siimple   M',   16'X   Broyle   Road, 
January  2l!it,  190L 

Sample   MS   160.  Broyle  Boad, 
March  25th.  m)\. 

Traces. 
*« 

0*004 

0*0056 
0*0064 

TraceH. 

0*011 
0*01 

5*2 

7*3 
8*2 

and  clear  and  remarkably 
I  matterf. 

Sample   NS  68,    North    Street, 
December    3rd,    1900.      l>ump 
cloeed  well.    Non-fever  area. 

Sample   N*,  m.    North    Street, 
JaouAry  21st,  1901. 

Sample    N\  66.    North    Street. 
March  2oth.  1901. 

Traces. 

M 

00056 

0*0032 
0*002 

Traces. 

■» 

2*4 

2*6 
2*9 

■OS 

< 

APP.  B,  No.  6. 

On  the 

Chemical  and 
Bacteriological 
Examination 
of  Chichester 
Well  Water;  by 
Dr.  Honaton. 


^1.)  Free  ammonia. — It  will  be  noted  that  all  the  samples  were 
coiispicuoas  as  regirds  the  relative  absence  of  free  ammonia. 
None  indeed  contained  more  than  mere  traces.  Assuming  past 
p  illation  of  the  soil  to  have  taken  place,  oxidation  of  most  of  the 
organic  matter  must  have  occurred. 

(2.)  Alhumi'ioid  ammonia. — As  regards  albuminoid  ammonia — 
and  adopting  the  general  view  tliat  a  good  drinking  water  should 
not  contain  more  than  0*008  parts  per  100,000 — it  will  be  seen 
that  none  of  the  samples  were  open  to  suspicion  as  judged  by 
this  test. 

(3.)  Oxygen  abaorhed  from  permanganate. — Practically  all  the 
waters  yielded  no  more  than  mere  traces  of  oxygen  absorbed 
from  permanganate,  and  in  some  of  them  it  was  a  question 
whether  the  error  of  expenment  did  not  cover  the  slight  amount 
noted.  None  of  the  waters  could  be  regarded  as  other  than  of 
the  highest  degree  of  purity  on  the  basis  of  this  test. 

(4.)  Chlorine. — The  chlorine  figures  were  of  some  interest. 
Chlorine  is  of  course  practically  unaffected  by  its  passage  through 
soil  ;  and,  although  it  is  difficult  to  know  how  much  chlorine  is 
derived  from  the  soil  itself  and  how  much  from  animal  pollu- 
tion of  the  soil,  the  observed  variation  in  the  quantity  of  chlorine 
in  a  particular  well  at  one  time  as  compared  with  another,  and 
in  the  different  wells  (although  all  were  of  fairly  comparable 
depth  and  within  measurable  distance  of  each  other),  must  be 


and  Febrna/y  12tb,  1901,  yet  Jhe  records  ahowed  do  *WJ 
variation  (2-6,  2-5,  2-8).  Compare  these  with  P,  V,  and  I 
examined  November  13th  and  December  10th,  1900,  and  Feb 
ruary  Siftth,  1901,  the  fignree  being  2-9,  45,  and  3-2 ;  andS 
and  K',  examined  on  November  27th,  1900,  and  March  11th,  IWl 
the  figures  being  5*6  and  3*2 ;  and  J'  and  J',  examined  ■>' 
November  13th  and  December  10th,  1900,  the  figares  beiW 
2-8  and  3-4. 

On  the  whole  the  chlorine  records  woald  seem  to  point  to  tb 
possible  presence  of  localised  areas  in  Chichester  more  or  '*• 
habitaally  polluted,  as  well  as  to  the  occasional  accidental,  s< 
were,  contamination  of  the  subsoil  water. 

The  chemical  results  as  a  whole  are  euggestive  of  potenti> 
rather  than  of  actual  harmfiilness  of  the  well  waters. 

*  ThuB  MWBge  may  oontein  oalf  aboat  tea  times  aa  much  ahlarine  u  ■  pi; 
drinking'  wkter.  Compare  this  with  the  B.  ooli  test.  Pare  waters  ma;  odbW 
no  B.  ooli  In  1  00.,  10  oc.,  and  even  100  oo.  Yet  tu  sewage  tb«  namber  ia  ^i 
b*  at  laait  lO0,(>iK)  pel  oo. 

t  100  00.  of  an  aTorage  cample  of  well  water  would  oontein  axon  chbrii 
than  M  00.  of  a  pnro  npUud  water  +  10  co.  ol  omde  lewage. 
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III.-RESULM    of   T«B    BAOTBRIOLOQIGAL    EXAMISTATION    op     App.  B.  No.  a. 

Thirty  Samples  of  Chichester  Well  Water  obtained  chemtaund 
FROM  Fourteen  Different  Sources. 


(1.)  Total  number  of  bacteria  (gelatine  at  20^  C).    The  results 
obtained  are  shown  in  Table  3. 


Btict^rio  ogical 
Ezaminatiun 
of  ChichcHter 
Well  Water:  by 
Dr.  HouHton. 


Table  3. 

Showing  as  regards  total  number  of  bacteria  in  1  ec.  (gelatine  at 
W^  C.)  the  results  of  the  bacteriological  examination  of  *M) 
samples  of  Chichester  well  water  obtained  from  14  different 
sources. 


Descrii»tion  of  fhe  Sample  of  Work. 


Total  number 
of  bacteria  in 
■  1  cc.  (gelatine 
at  2(5°  C.) 


lunpie  AM8,  High  Street 


^pfeBSStPancnw 


^pleCMQ,OvingBoad 


'^Pto  D'.  Cattle  Market 


D',      ., 


■*«PlaE^S2.BognorRoad 


**»PleP\EttrickRoad  .. 


'^•Ple 0\ 2, North  Gate.. 


0% 


•    0'. 


»•       •• 


r%        •• 


&»mpleH'.l#.st.Pancra.H 


October     15th, 
1900. 


October     15th, 
1900. 


Pamp  closed 
well 


Open     draw 
well. 


October    22nd, 
1900. 


October    22nd, 
1900. 

February  25th, 
1901. 


October      3rd, 
ItfOO. 


October 

1900; 


3rd, 


November  5th, 
1900. 

January    14th, 
190L 

February  12th, 
190). 


Pump  cloftcd 
welL 


Pump  cloned 
well. 

it  fi 


Pump  clofled 
well. 


Pump  closed 
well. 


November  5th. 
1900. 

January     15tb, 
1901. 

February  12th, 
1901. 


Pump  closed 
well. 

t«  M 


Fever  area 


Non  -  fever 
area. 


Fever  area 


Non  -  fever 
area. 

»«  »• 


Fever  area 


Non  -  fever 
area. 


Fever  area 


Pump  closed 
well. 


»«  »• 


Fever  area 


300 


1.900 


170 


131 

38 


14 


12 


40 


13 

4 

10 


It  -will  be  seen  from  the  table  that  of  these  30  aamples  no  fe\^^^^^ 
than  14  yielded  lesa  than  101)  microbes  per  oc.  100  nad^^^^e 
organisms  or  less  in  1  co.  Ih  frequently  nseil  as  a  bacteriolop^^^^  i 
standard  of  pnrity,  ami  Eoch's  opinion  is  commonly  cit«d^^^^^ 
support  of  it.  But  Koch's  obserrations  have  been  misap^^^^^ 
bended.  What  Kx^h  really  meant  was  this  :— In  the  caee  or\^__,,„„-— i 
grossly  polluted  river  water  coiKuining  many  thouband  bacter||||!^^;;^ 
per  cc,  efficiency  of  filtration  might  be  judged  to  be  reaaonab-^^^tf 
perfect  if  the  number  were  reduced  from  many  thoasaods  to  1«^^^^ 
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On  thp 
C'hcmi«>al  and 
B:it't«?riMl«>trin 
Kxnmin-ition 
of  ('hi«'ln»«»t«»r 
WoII  W:it<T:ti 
Dr,  Houston. 


than  100  per  cc.  '  Eoch*B  aim  was  to  establish  a  practical  standard    app.  b.  no.  f 

in  the  case  of  polluted  waters    subjected    to    sand    filtration ; 

a  standard    carrying    with  it  some  assurance    of    relative    not 

abeolate  safety.      There    are    many    upland    waters  in  regiourt 

seemingly  remote  from  objectionable  contamination  which  may 

contain  over  200  microbes  per  cc.     But  such  waters  are  surely  to 

be  thoaqrlit  of  as  more  '^  safe  *'  than  a  sewage-polluted  river  watiM-, 

even  if  the  filtration  be  so  perfect  as  to  reduce  the  number  of 

bacteria  from  10  or  more  thousand  to  100  or  less  per  cc* 

Some  of  the  samples  were  remarkably  free  from  b:icti»rial  life. 
Forexa'nple,  samples  H*,  G^  G',  R\  F\  H»,  K^  (and  E^),  and  J- 
containe-1  only  4,  7,  8,  10,  12,  13,  14,  and  15  microberf  per  cc. 

respectively. 

Of  the  16  samples  containing  over  100  ba^^teria  \yer  cc,  thrt»e 
(R^  l\  MM  contained  over  l,OCiO  ;  two  (N^,  N-)  between  r>:H)  ;ind 
m);  and  11  (A»,  C\  D\  l\  J\  K\  L»,  L\  L\  M-',  M^)  between 
WOandliK). 

As  regards  samples  collected  from  the  same  source,  but  on 
different  dates,  the  figures  are  of  interest.  For  exami)le, 
1'  and  V  collected  on  December  10th,  IIXK),  and  February  2r)tli, 
1901,  yielded,  respectively,  9,880  and  58  bacteria  per  cc.  Ami 
^''and  N3,  collected  on  Januarj'  21st,  1901,  and  March  2:>th,  IIM)!, 
yielded  88<.)and  20  microbes  in  I  cc.  On  the  other  Land,  L\  L-,  L^ 
collecte^l  on  November,  19th,  1900,  November  27ih,  1900,  and 
March  11th,  1901,  contained  159,  196,  and  1(50  micro-orpminms 
percc. 

On  the  basis  of  numbers,  without  any  knowledge  of  the  circum- 
stances of  the  supply,  a  majority  of  the  samples  would  have  been 
considered  either  very  pure  or  sufficiently  pure  to  eseap^^  eon- 
<ieinnation  ;  a  few  would  have  been  regarded  with  suspicion,  and  a 
^•^T  few  with  marked  disfavour. 

As  to  the  sorts  of  bacteria  met  with  in  these  cultures,  the 
floorescent  bacteria  (liquefying  and  non  liquefying)  were,  of 
course,  very  numerous  in  the  waters.  B.  arborescens  was  not 
'uncommonly  noted  ;  but  both  II.  mycoides  and  the  granular 
•^ciilus  of  soil  were  conspicuous  by  their  absence.  Even  in  th(» 
plates  made  fromO-lcc.  of  thelOcc.  '*  filter  brushings,"  of  l,n(H)oc'. 
^f  the  waters,  these  microbes  were  seemingly  absent.  Yet  a  refer- 
ence to  my  other  report  in  this  volume  shows  how  abundant  they 
^J"  be  in  surface  soil  (at  least  10,<MM)  per  gramme).  Far  ])e  it  from 
Die  to  contend  that  these  microbesare  never  present  in  water  supply, 
^nt  that  they  have  a  sparse  distribution  in  water,  while  they  are 
especially  and  peculiarly  abundant  in  superti?ial  sr)il,  is  beyond 
denial.    Their  presence  in  water  in  any  number  always  points  in 


'  It  will  presently  be  noted  that  !i»onie  of  the  well  water:?  contiiiiuMl  B.  c«>li. 
■oCwithdtanding  that  the  total  numl)er  of  l)acteria  fell  far  short  of  1<m)  jht  cc. 
Compare  this  with  the  followinjf  : — A  sample  of  ice  cream  recf-utly  examined  l)y 
IB« contained  no  B.  coli  in  100  milligramme'*,  yet  th»i  numl)er  of  ba':teria  m  thin 
^'Untity  was  actually  36,0<)0.  And  again,  a  particular  well  waU'r  containing 
^MiH)  nucrobes  per  oc.,  yielded  no  B.  coli  at  all  in  the  same  quantity  of  tho 
nter. 


■) 


•  (rlcc,oralOcc."fllt?rbruiihina"of  T,'Wor.(=  10  cc  ut  orlRiOal  w 
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Tablb  i— continued. 


Gelatiiie 
■hake 
culture 

Detoripltoii  off  tbe  Sample  of  Water. 

(24houn 

atao<>c.) 

• 

1 

• 

BaiDPte  IS  as,  Chapel  Street 

NoTomber   ISth, 

uoa 

Pmnp  cloned 
weL 

Fever  area   . 

t 

+ 

Deoember    10th, 
1900. 

««         »i 

•t         ft 

+t 

+ 

Ta 

February     Sth, 
190t 

M                     t« 

n               ti 

SuBpbJ\M,Baet  Street  . 

Norember   19th, 
19001 

Pomp  eloeed 
weL 

Fever  area .. 

ja 

Deoember    10th, 
190L 

«•                        H 

i«         *. 

- 

- 

8iai|»to  K\  7.  8.  9.  Chapel 
Street. 

NoTomber   19th, 
1900. 

Pomp  oloMd 
weU. 

Fever  area . . 

- 

- 

November   STth, 
1900. 

M                n 

It         tt 

- 

- 

IT* 

March  llih.  1901 

•1               it 

t«         tt 

- 

- 

Suiple  L'.  62,  Victoria  Road 

NoTomber   19th, 
1900L 

Pnmp  closed 
weU. 

Fever  area . . 

- 

- 

-     L-.      , 

November   27th, 
1900. 

*i         t» 

•1                  »» 

- 

+ 

-     L».      . 

March  11th,  1901 

1 

- 

- 

Bemple  M>,  16().  BroyleBoad 

December     3rd, 
1900. 

Pnmp  closed 
weU. 

1 

1  Fever  area  . . 

+t 

+ 

January  21flt,  1901 

n                 •• 

1 

- 

+ 

•       ^  •        ft             •■ 

March  25th,  1901 

n                  •»                          »•                  •• 

- 

- 

Sunple  N\  86,  North  Street 

Deoember      3rd, 
1900. 

Pump  closed  '  Nod   -  fever 
well.                  area. 

- 

- 

■            ^     f               ••                        M 

January  3l8t,  1901 

! 

t.                      •«                '                W                      ft 

1 

— 

- 

"            ^     t              »•                        «• 

March  25th,  1901 

tt                    l»              j              »«                   n 

i 

"" 

"" 

APP.  B,NO.e. 

On  the 

Chemical  and 
Bacteriolosioal 
Examination 
of  ChichesUr 
Well  Water;  by 
Dr.  Houston. 


*  0*1  cc  of  a  10  00.  **  filter  brushing  "  of  l,000Icc.K*10  cc.  of  original  water). 

•  rOcc.  „  „  „  „  (— lOOcc ). 

T  Negative  result  1  CO.  .  . 

t 


It  will  be  noticed  that  no  less  than  22  out  of  the  30  samples 
^fid  to  give  a  positive  resnlt,  even  when  the  bacterial  contents  of 
|w  cc.  were  added  to  the  gelatine.  It  is  evident,  then,  that  on  the 
^8  of  this  simple  test  alone  an  enormons  distinction  can  be 
dra^-n  between  crude  sewage  and  some  waters.    For.  speaking 

8962  2  r, 


character,  and  mast  needs  be  considered  in  separate  aecUoO'* 
a,  b,  0,  and  d,  as  follovs : — 

(a)  Presence  or  absence  of  B.  coli  in  01  cc.  Surface  phiM* 
fO-05  per  cent )  gelatine  plate  cultures. — The  results  are  sh^wn  ifi 
I'ablfeS. 

*  Sm  jUdttidniii  B.,  A^^ndix  B,  No  8,  lut  jear*!  ndnme. 
t  ^^.  18  and  1(,  Plate  ZZVI.  of  thii  TOlome. 


&31 


TJlBLB  9 


••••  ■« 


A  pp.  B,  No.  6. 


Showing  88  regards  presence  or  absence  of    B.   coli   (or  allied  <  hemtciiapd 

forms)  in  0-1  cc.  the  results  of  the  bacteriologicarexami nation  Jif^^inVnanvJn'** 

of  thirty  samples  of  Chichester  well  water,  obtained  from  of  chu  hester 
fourteen  different  sources. 


Well  Water:  by 
Dr.  HoustDii. 


lampleA^  .. 


Sample  B^  .. 


Sample  0^  .. 


temple  D^  .. 
Sample  I>*  .. 


BuapleE'.. 


Simple  P»  .. 


fiutpleO^ ., 
,    0*.. 


.     H».. 
-     H».. 


fiMBplel*  .. 


!•  ., 


topleJ»  .. 

T« 


SwnpleK*.. 
-      KV. 

Ka 


Sample  L^ 
.      L» 


sample  N*  . . 


See  Microbe  S,  table  8  (no  eloae  klDihip  to  B.  ooU). 


See  MIorobee  1  and  2,  table  8  (B.  coll  or  allied  forms). 


No  ndMHiltares  made ;  no  coloniea  like  B.  colL 


But  Me  Microbe  9.  table  8. 

No  soboiiltQree  made ;  no  colonies  like  B.  coli 


No  anbcnltnree  made ;  no  colonies  like  B.  coli. 


+ 
+ 


No  Bubcaltnres  made ;  no  colonies  like  B.  coli. 


No  snbcQltiireB  made ;  no  colonies  like  B.  coll. 


No  sabonltnres  made ;  no  colonies  like  B.  coll. 


+ 
+ 


Su  Microbe  28,  table  8  (B.  coli  or  allled^form). 

See  Microbes  97,  99/100,  table  8  (B.  coli  or  allied  form) ;  also 
microbes  98  and  98,  table    (no  close  kinship  to  B.  coli). 

No  Bubcnltnres  made  ;  no  colonies  like  B.  coli. 


Su  Microbe  36,  table  8  (no  close  kinship  to  B.  coll). 
No  snbcnltnres  made ;  no  colonies  like  B.  coli). 


See  Microbe  45,  table  8 ;  (no  close  kinship  to  B.  coli). 
See  Microbe  63,  table  8 ;  (no  close  kinship  to  B.  coli). 
No  Bubcnltures  made ;  no  colonies  like  D.  coli. 


No  Bubooltures  made  ;  no  colonies  like  B.  coli. 


See  Microbe  138,  table  8 ;  (so  close  kinship  to  B.  ooli). 


See  Microbes  80  and  81,  table  8 ;  (B.  coli  or  allied  forms). 
Sa  Microbe  113,  table  8 ;  (B.  coli  or  allied  forms). 
No  Bubcultnres  made ;  no  colonies  like  B.  coli. 


No  subcultures  made    no  colonies  like  B.  coli. 


SMS 


1\x% 


Without  raising  the  vexed  qQeation  of  standards,  it  is  per- 
missible to  say  that  there  seegis  no  jastification  for  "  passing  "  a 
water  containing  in  O'l  cc.  microbes  seemingly  closely  aldn  to 
B.  coli  when  bacteria  of  comparable  sort  may  be  wholly  absent 
from  ],  10,  or  even  100  cc.  of  other  waters  of  less  suspicions  sort. 

(b)  Presence  or  absence  of  B.  coli  in  10  cc*  surface  plutut 
(0'05  per  cent.)  gelatine  plate  cultures. — The  results  are  shown  in 
Table  6. 


Tablb  6. 

Showing  as  regards  presence  or  absence  of  B.  coli  (or  alliel 
forms)  in  10  cc*  the  results  of  the  Bacteriological  EzamiU' 
tion  of  thirty  samples  of  Chichester  well  water  obtained 
from  fonrteen  different  source. 


Sample  A>  .. 

-     + 

So  HluTDbei  4  and  B.  table  8  (&  coU  or  Blllwl  toranx 

Sample  B>.. 

..     + 

Sta  Ulivobe  T.  table  S(B.<Mll  ot>lll«l  tanoA 

SwapleO'  .. 

•■  - 

>t  a  10  ec. "  filter  brq«W4>i "  9l  1|0KI  cc  Fasteni "  flltpr  brqililag"  aeU^ 
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Tablb  6—cafUintied. 


SunpleJ' 


.   r 


SmpleK*.. 
.     K».. 


SunpleL* 


L" 


^pleM'. 


8wnplaN».. 
•     N«.. 


8uip)«D'  ..        ..      + 

But  m  Microbes  10  and  11«  table  8  (a  coli  or  alUed  form). 
No  tab-cultures  made,  no  colonies  like  B.  coll. 

StmpleE'  ..       ..      - 

No  snb-oaltures  made,  no  colonies  like  i^  colL 

hmpleF^  .. 

See  Microbe  80,  table  8  (no  close  kinship  to  B.  coli). 

.0*..       ..     - 
•    0*..      ..     - 

No  sab-cnhares  made,  no  colonies  like  B.  coll. 

m                                   n                                   n 

M                                                   f<                                                  W 

HimpieH^.. 
,    H»..       ..      - 

No  SDb-eiiltares  made,  no  ooloniee  like  B.  coli. 

• 
M                                                  W                                                  W 
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«« 


See  Microbes  97  and  3<9,  table  8  (B.  coli  or  allied  fonuH) ;  nl^o 
microbes  28,  SO,  31, 32, 33  (no  close  kinship  to  B.  coli). 

&«  Microbes  101.102, 103, 104,  tible  8  (B.  coli  or  allied  formn)  : 
also  microbe  106  (no  close  kinship  to  B  coli). 


-      No  sab-cnltures  made,  no  colonies  like  B.  coli). 


See  Microbe  37,  table  8  (B.  coli  or  allied  form) ;  al80  miorobcN 
38, 39, 40, 41  (no  close  kinship  to  B.  coli). 

See  Microbes  100, 107,  table  8  (no  close  kinship  to  B.  coli). 


See  Microbes  46,  47.  48,  49.  50,  51,  table  8  (no  close  kinship  to 
B.  coli). 

See  Microbes  63,  64,  6%  66,  67,  68,  table  8  (no  cliSse  kinship  to 
Bcoli). 

See  Microbe  136,  table  8  (B.  coli  or  allied  form). 


+ 
+ 


See  Microbe  55,  table  8  (B.  coli  or  allied  form) ;  also  micrubei} 
66, 57  (no  close  kinship  to  B.  coli). 

See  Microbes  72, 73, 74, 75  (no  kinship  to  B.  coli). 

See  Microbe  139  (no  kinship  to  B.  coli). 


See  Microbes  82,  84.  89,  90.  92  (B.  coli  or  allied  form) ;  nUu 
microbes  83, 85, 86. 87, 88, 91  (no  kinship  to  B.  coli). 

See  Microbes  114, 115, 116, 117. 118  (B.  coli  or  allied  form). 

See  Microbes  141.143,145,146,147,  148  (B.  eoli  or  allied  (orDi) : 
also  microbes  142, 144  (no  kinship  to  B.  coU). 


No  sub-cnltnres  made,  no  coli  like  colonies. 
See  Microbe  122,  table  8  (B.  coli  or  allied  form). 
No  sub-cultures  made,  no  coll-like  colonies. 


It  will  be  seen  from  the  above  table  (Table  6)  that  twelve  (A^ 
^\  Bi,  p,  l«,  Ji,  K3,  L\  U\  M2,  M3,  N«)  out  of  the  thirty  samples 
yielded  coli-like  microbes  when  as  much  as  10  cc.  of  the  water 


which  can  reasonably  be  considered  as  being  ot  recent  intestitk*^ 
outcome.     Bab  there  ia  great  dtfficolty  in  coining  to  any  defiiii*^ 
conclusion,  rejgardiiig,  the  past,  hifltory  of  the  ooli-like  microbe  n*^^ 
with  in  water  and  soil  cultivations,  moreover  the  variability  of  t>*_ 
coli  race  of  bacteria  ie  so  great  that  it  is  a  matter  of  perplexity  '^^ 
determine  whether  a  particular  micro-organism  should  or  ahoiJ' 
not  be  classed  as  B.  coli.    B.  coli  is  so  peculiarly  abundant  in  BowsfC^ 
as  compared  with  its  sparse  dibtribution  in  waters  and  soils,  that    ^*^ 
eeema  both  uuwis^  and  unnecessary  to  jinsh  this  valuably  test  tc^ 
far.     I  am  cont«^nf  to  take  a  moderate  view  of  the  question  and  S*^ 
regard  Samples  A',  B>.  D',  I',  P,  J",  K».  L^  M\  M',.M',  aad  2>L\  m^ 
suspicious,  and  Samples  G\  D\  E\  F',  G',  C,  G«,  H',  H*,  H»,  l^ 
3",  K\  K\  L',  L*,  N',  and  N',  ta  showing  noevidenoe  of  impurit-;^^ 
on  the  toiBis  of  the.B.  coli   test,  when  1,0 ,co.  of  th«  w»t«r  «•-■** 
-sabmilited  tjlieretb.     ,  .  ■  i.-" 


(c.)  Presence  or  absence  of  B.  coli  in  100  «.•.    Pheiwl  (0H)5  per 
(«(.)  hnAh  cultures  tmd  subsequent  plate  cultures.    The  resultfl  , 
m  Bhown  io  Table  7.  '  J. 

buterlalostoa 
KiunlDalioD 
—  -  of  Uhk-boM«r 

TaBIiB  7.  ■        ■  WellWm,r;bT 

Showing  as  regarda  presence  or  absence  of  B.  t-oli  (or  allied  forms) 
m  100  cc  ",  the  reenlta  of  the  bacteriological  eiamination  of 
A)  samples  of  Chichester  well  waterobtained  from  14  different 


t 


(B.  coli  or 
Su  Mlcrgbe  140  (do  tut  detlDitv  kl 


.  Ill  2:1'  '"  ™-."  "'""  bruihlne*  of  l.ono  w.  Pasteur  -  niter  brunhinK  "  raetli 

'""lE.iIJl.EI!  "J""'?'^  •  ^'-  "^  -■*'  «  po'lc've  re«ull  wan  obtalntd  wvl 

"■MMhlnj    of  1,100  IK.  (■•urfttwphBDoJlWB  percent.!  gelatine  plat*  CI 


For  example,  compare  U'  and  tP  wi 

It  is  evident  on  these  further  data  that  there  is  no  twct 
relation  between  total  niimberB  of  microbes  and  preaeo 
absence  of  B.  coli.  For  example,  E'  and  F'  contained  respec 
only  14  and  12  microbes  per  cc,  Neverthelesa,  the  presence  o 
like  microbes  was  demonatratecl  in  both  these  samples.  C 
other  hand,  B.  coli  was  not  found  in  N',  although  it  contaio 
fewer  than  812  microbes  in  1  cc.  At  the  same  time,  as  mii 
expected,  there  was  usually  some  agreement  between  the  prt 
or  absence  of  B.  coli  and  the  greater  or  lesser  abundance  of  hi 
of  all  sorts. 

How  far  one  is  justified  in  condemning  a  water  containio) 
like  microbes  in  100  cc,  when  these  micro-organisms  are  i 
from  10  cc,  is  a  moot  point.  It  mar,  at  all  events,  be  safel 
that  SampleH  G=,  H',  H»,  H',  J»,  K',  N',  and  L'  (?)  wer 
epicuouB  as  regards  their  purity,  and  that  those  samples  (< 
El,  Y\  G',  G=,  I^  K*.  U.  U  (?■},  N*)  which  contained  B.  o 
allied  forms)  in  100  cc.  but  not  in  10  cc,  were  not  wholl 
from  microbes  seemingly  of  intestinal  origin,  and  so  conld  B 
regarded  as  entirely  unobjectionable  in  character. 

Some  bacteriologists  consider  that  no  microbe  shonld  be  c 
as  B.  coli  nnless  it  responds  to  all  of  a  number  of  positive  t« 
a  specified  and  quite  arbitrary  period.  Others  go  still  fnrtht 
assert  that  no  microbe  failing  to  give  rapid  affirmative  respo 
all  of  these  terta  U  to  he  Tftga.T<\^  ?«  e^ren  an  ally  of  B.  coli. 


muiy  wav  indicative  of  fouling  (of  &ny  water)  with  objectionable    a».  b,Ko 
uimal  matters.     Remembering  that  sewage  teems  widi  coli-like  q„  ,f,~ 
microbea  presenting  every  possible  variation  from  the  claeeical  ch(™i<^«i 
B.«)li  (some  of  them  perhaps  of  greater  importance  than  the  ide»l   Kiaminatio 
Rcolij,  and  that  some  of  the  positive  attribntes  originally  posBeascd  ^i'ii'wa'e" 
by  these  microbes  may  be  easily  lost  or  be  maintained   only  in   Dr.  Hoimtoi 
diminished  d^ree  under  certain  conditions,  it  seems  nnwise  to 
place  too  mnch  faith  In  these  doctrines.    Nevertheless,  it  in  quite 
inte  that  it  is  easy  to  drift  into  the  opposite  error,  and  consider 
nuoobea  as  B.  coli  which  have  no  real   kinship  to  that  micro- 
wgaQiam  and  which  bear  no  relation  to  pollution  of  animal  outcome. 
Itithig investigation  an  endeavour  has  been  made  to  steeramiddle 
coarse,  but  as  all  the  facts  connected  with  the  work  are  set  forth 
in  detail,  it  is  open  to  anyone  to  draw  their  own  conclnsions  an<l 
interpret  the  results  after  their  ovrn  fashion. 

(d)  Differentiation  from  b,  typJtoaut  of  the  coli-like  microhm 
»iJated  from  the  various  samples  of  well  water, — In  the  following 
lible  (Table  8)  an  aocount  is  given  of  the  results  of  snb-cnltnre  i>f 
tbe  varioos  coli-like  microbes  met  with  during  the  course  of  the 
iiTestigation. 

Table  8. 


•Ml 

TabIiI  8— «onlintM(l 


of  Cblcbnt- 
Well  WkUr 
Dr.  Bniutoi 
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Table  S — eonlimud. 


AIT 

.B.NO.II. 

ODtl 

Ba 

Dial  KDri 

erIolORlriil 

Exni 

Well 

Wftipr:  I.T 

Dr.  Huuiiwii. 

re  the  blood  of  &  rabbit  blghlT  I mmunUad  wl)b  dead  tnibold  bsdlli  kindly  g^ren  m 
:hi)lberg  wis  used.  114  gmte  »  dlsUnctly  po^ltii's  roanh  ftBd  115  and  111)  H  whoU 
'MuIt  114.  howeYflr.  did  not  ^Te  a  deBallely  podtl^e  mutt  witli  the  blood  of 
Ig  unmuulMd  10  a  moderate  extent  <rith  living  culiurea  ol  B.  lyphoiui. 


So  vamnt  a  poeitive  dia^oel*. 


le  above  table  indades  the  stady  of  the  many  microbeB  (150) 
ted  from  the  different  wat«re  which  could  not  on  preliminaFj' 
mtioQ  in  the  original  plate  cultures  be  definitely  snid  not  to 
'-  typhosus.  Id  most  cases  these,  as  mighi  be  expected,  turned 
it  bti  B.  coli  (or  allied  forms).  In  some  cases  microbes  showed 
)  or  no  resemblauce  to  B.  coli  on  further  study.  In  no  instance 
uiy  seriouB  difBcnlty  encountered  in  differentiating  any  from 
TphosQs. 


resemblance   lo   B.   coli    or    B.   5ypii«»5us.     liie   rr:i:.i:::injr    "*^       .--  -  v- 

'  13.S,  IIV?\  are  not  devoid  of  interest  :  ihey  iTcir^  i^..  .-.iji.  n.^  ir.  i  .. 

!M>  c'lui,  ami  did  not  liquefy  irflatin*-.     Tn-y  ;•  .-li-l  .%  t^.-    -    ■  ■ 

aciility   in   milk  cultui-e.     Thr  rtrsuU  .is  r-.Mr  i-  Wili/s  r-.t  ■     *. 

was    n^/sr^itivf.     On   ii«»taco  the  L»f«»wth   ■v.t*  lT:\;;r..*:.-   .f   I  •   '•*  "*; 

ooloured.     They  wvre  ninriie,  and  aiihMiU'h  :i.r  r«.i-   %v-r-   -::..-      -         .    - 

^'hat    lonijer   than   H.  cnii   :i;ev  di  I    n«»:    svrii.  :••   :•"•     ,'.."-   ..k  ■ 

B.  Typhosus.     In  brief.  ihfri»?  n-icrubrs  could  :i«.»:  r  ••  c'L-iUr-  i    •.- 

shuwinjLT  any  ohrse  kinT^hip  u»  W.  •••  li  :  and  ahh"U-:h  •  :  *•::>•  .:*-.- 

iuifr-rt-.-^t  in  vi^-w  of  a  ftTt.iin  <!ij»»Tfi4'i;t!  p-'^ernbiitii  ■•  "•■  I-  "  ;•..••''">. 

t1i*'V  r-i>uld  nut  bf  reLiirb'd  a**  ivi  i-r- 1  rii-r-'". 

W'lflnl's  rmrfiiHi. — Ail  tii«.iS''  iniLTMi'v*  '.Mii«-!i     ••■••    I'.y    '-i-...  - 
aide    resi-mblanct?  either  tn   H.  i.-'iii  •#!■  H.  'LVjitii"*'.-    ^-r-  >■*>••  i    i* 
revranls  Wiilal's  reaction.     This  prove*!  th  br-  a  .-•»i;-\vhi:  .ir  l';-'i- 
task,    as   rhe  uuniber  testetl   was  1*7.     Suiu^-ritn»-.- fiurii  n:  •\  ;'ii-.i 
bl*KMl  serum*  was  used,  and  snm»-tiines  th»-  bliMMi  i.r'   i  ^\\\^  *-:\-\'\j 
immunised  with  living  typhoiil  bacillus  culturv-.     Th*-  'i\i-  \\\\..' 
wa>   1    hour,  and  the  ililutinn  l:'2<».     Siine  m.tv  .••iii-i'ier  'n  f    • 
tlilutiiiii  1  :  ,>0 :  or  1  :!<)<•  or  ev»-n   1  :.*»»»'  >h«iiild  IraV'-  b».--!.   ::->-  i 
But  as  nearlv  all  mv  results  were  nesrative  wh*-ii  u.-iii.:  i  •!  -i.  • 
•»f  1  :  "in  r  I)  is  objection  seem  in  udy  falls  to  the  ltouh.I.     1'.;   'i-::ij  ••-. 
vrreai  a  ililution  the  risk  is  run  of  failing  n»  draw  ariv    [.-■.:.•• 
between  the  few  coli  microbes  which  unqu»-sti"n:ibly  r»-«i"i!id  '•»  ';.• 
iigtfluti nation  test  and  the  large  number  whicli  yi»d'l  :»i!  .ib?<'«l»;>'iy 
uejrative  result.     Yet  this  distinction  may  b*^*  i»f  trr»*ar  ii:iiMir:;t:M''. 
Nevertheless  I  am  in  close  airreement  with  tlms-  wh«»  a.-^-r:  rii:i" 
U>  jirnve  the  true   nature  «)f  a  suspected   iyph'»id    niimili.-    :i:L'i; 
dihuions  of  the  serum  of  typhoi<l  immunis»*d  aTiiiiial>  •ilinnil  \t^ 
'>>e«l.     Unfortunatelv  none  of  mv  microbe:;  bore  >«•  ••!•■."•»-  a  re>»-ri.- 
Miiice    to   H     typhosus  as  to   render   this    precauti'tn    !i»-c-ess«r\ . 
krcfut    f 24-48.   but    nearlv   alwavs   24   hours'  irelaiin*-  ruhuit- 
\oblique)    were   used,   and    the    emulsion    was    made    ii,    bp-Tli. 
.Uthousrh    the    ^reat    majority    of   coii-like    microbes    tmiii'l   .» 
homoireneous   emulsion,  this    was   not   alwavs   found    »<■  bt-    tlu- 
«is*-.     Intleed,  with   some   it   was  quite  impossible  to  nbrain   an 
emulsion     free     from    clum]>s    «if    bacilli.       In    rhe>f    la-t.-    ir 
^as  only   po.ssible   to  arrive  at  a  iliajLrnosis   by  rli»>»'  CMmjiuriMMi 
viih  a  control  experiment.     As  a  matter  of  fad  ihe  tiiaL:nosi>  w;i> 
ne^fative    in   all   of   tliese  instances,  althouL'h    it'   no  riinrr-.i   lia«l 
k>wn   maile    it    would    have    most    t-eriainlv     been     rtirarilt«l    a- 
|H*siiive.       At    first    sight    it    miglit    appear  proliable   iliai   r.ulier 
«bM.Tvers    may    have  fallen    into   error    in    this   direiiinn.       1»ut 
liifit;    is    no    reason    to    supp*)se    that    they    neLrlected  rhe    pn- 
taution    t»f    making    control    experiments.       It    was  c<»muionl\ 
observed  during  the  progress  of  each   sepanite  experiment  thai 
4e    microbes    at  first  actively    motile,   gradually    sIiowimI    lc^^ 
i|Qd  less  motility  as  time  wore  on,  and  that  ntit  infrequently  they 
lowed  as  well  what   I  am  at  a  loss  to  di'scribo  otherwise  tlian  a 


■  I  wa«  not  able  to  imitate  Dr.  Lorniin  Smirh'>  admirable  work.  Ho  ti'.-trd  hii* 
cou-likt  microbes,  i^lated  from  an  implicated  wat^r  .-upply.  with  the.  very  'l1o«mI 
^  the  patientii  believed  to  havti  contracted  eutiric  fever  through  drinking  ti." 
'^^T.  Tb*»  tvphoid  blood  in  my  I'xporim'^nt  Itorti  no  relation  ti»  rbichet»ti»r.  \ 
Wi*f  r'lnimiry  of  Dr.  Lurraiu  Smith  :  n-i^'n  i:-  toir«>c  iq  Addendum.  A« 
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**  or  a  ^snapicion  of  clumpiiig/*  if  BQch  lorn 
M  appearance  was  always  reoorled  H 

nally  poBitive  result  when  it  oocors  is  m 

_  Abj  that  to  drag  in  extremely  doabtfdl 

.ta  ait  to.  LbhI  to  mjandh  oonfosion.    As  regards  tlw  muU   ~ 

it  mast  be  understood  that  it  is  not  ooni 

eonoemed  would  necessarily   haTe 

_, sunples  of  blood  under  parallel  condittoai 

a£.aaigWWHHti>  CoftTsnely,  a  positive  result  does  not  neoeswilj 
ui«i&.dliitha  mierobe  of  experiment  would  have  yielded  simita 
n«illlll|.  wMk  aU  ^ecimens  of  typhoid  blood.  It  is  well  knovi 
tkfilitMhML  hiMd  varies  greatly  both  in  the.degree  of  its  davj^ 
in^nlgl^  and  in  its  behaviour  towards  different  strains  f| 
ck^tMhaufti  banilhs  and  to  one  or  apOther  rao«»  of  B.  oolL  Yim 
Qife  SJbttM^s^  nsnlts  (when  working  with  injections  of  dad 
^MlhiiiiL  baririUE)  I  gather  that  immunisation  in  animals  oHgr  b| 
gniinUbP  pwbad  ao  aa»  side  )iy  side  with  the  progressive  iMnM 
Q^.QlMB|tai(  ftfwar  of  the  blood,  to  induce  an  increasing  naadM 
o4  oatUttlft  Msrnhfw  to  give  positive  response  to  Widal*staij 
9^M^  a(t  flip  livltiple  nf^gative  results  might  have  been  ^  -*^^ 
il^  l|i^  biMd  Mad  nad  been  much  **  stronger  **  in  its  d^ 
ctt_  pesaeased  of  some  peculiar  quality   in  * 

with  the  particular  microbes  of  expeiiment  Boom. 
qjf:.  woa  pesittve  results  might  have  been  negative  if  the  " 
HM^  kftril  basn  ''weaker**  in  clumping  power  or  fires  b^ 
*^liip|fia#  mspathy  *'  with  the  micro-organisms  of  experiaM 
H^H  oatoi^  Mwever,  that  as  regards  the  positive  reeulta  the  mm, 
Mood  Iwd  no  appreciable  clumping  effect  under  the  sameeoa* 
Uiiouk^  of  experiment  when  tried  ou  other  strains  of  B.  coli ;  w 
.1  ^Muid  uuc  be  the  case  that  the  positive  result  was  simply  dae  to 
iiv  luw  of  a  blood  possessed  of  a  peculiarl}*  potent  clumping 
v^er.  Kit/i&r  these  coli-Uke  mkrobes  yielditig  a  positivf  re$M 
K'iti  mlf'^^isiciMy  different  fnmi  the  straifis  of  B.  coli  giciiig^ 
^cyuiii^*"  retntlt^  or  th^y  were  posaesaed  of  some  ppculiar  qwility  i» 
Mi^vufictt  (j/  t/ufir  feliows. 

kH  the  97  microbes  of  experiment  no  fewer  than  88§  gave  either 
i  v^  holly  u^^tive  result  or  one  which  was  so  doubtful  as  to  lead 
uc  u>  r^'onl  the  result  as  negative. 

Koui-  iiiicrv^bes  (111,  125,  126,  130)  were  so  doubtfully  po^tiw 
, ;  \  pboitl  immunised  guinea-pig)  that  they  were  labeled  as  negative 
\%ith  .1  i(uery. 


*  IH,  Svliolb«tf)|r  iufoxms  me  that  with  the  blood  of  animals  examined  daily  aft0) 
\>^i6iL^U  luoouIiOiionA  bat  before  the  onset  of  the  agglutination  on  the  fifth  di| 
( '*  ^(Uiiv  u»ual  to  find  a  lass  of  motility  only  and  no  clumping  on  the  third  a» 
\suw  ^b^v*.  Aufd  in  the  fluctuations  of  the  maximum  agglutinating  point* 
i«^  .»i  »ttvH4liV*  with  very  slight  clumping,  is  all  the  reaction  a  high  dilation  gin 
sj  \  -siium  ^khich  clumps  well  at  a  lower  dilution. 

V  I  ^u  much  ina^>bted  to  Dr.  Andrewes  and  Dr.  Scholberg  for  obtaining  !c 
.u'  H^ViUuiUH  of  human  typhoid  blood.    And  Dr.  Scholberg  was  very  kind  i 
•ivitwu;!^^  SJiviug  mv  the  benefit  of  his  large  experience  in  this  clais  of  work. 

t  I  HM  Um  w^Md  iktf^riftivc  because  clamping  is  an  antagonistic  quality. 

>  U;^  onM  hvimNEi  typhoid  olood  was  used,  and  in  60  oaBee  tlie  l»lood  of 
t>|ihHMi.iMUiiUAUwa  aaimaL 
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One  microbe  (148'i  yielded  a  positive  result  rhiiman  typhoid     app  h  xo  r. 
blood);  not  strongly  marked  it  is  true,  but  enough  to  warrant  a  onthp' 

pOWtiTP  diagnosis.  rhpnural  :ind 

One  microbe  (114)  yieldeil  a  dintinctlv  iKisitive  result  with  tie  oK'hlrhwt?.- 
blo.xl  of  a  rabbit  (highly  immunised  wUh  dead  typhoid  bacilli),  i^';:'iS;'' ' ' 
bat  a  doubtfully  positive   result  with  the    blood    of   a   guinea- 
pig  (immunised    to    a    moderate    extent    with    living    typhoid 
liadlii). 

The  remaining  three  microbes  (i2,  43,  44)  gave  a  strongly- 
narked  positive  result  with  the  blood  of  a  typhoid  immunised 
guinea- pig.  They  also  reacted  distinctly  with  the  blood  of  some 
hnman  typhoid  cases,  less  decidedly  with  that  of  others,  and 
pructically  not  at  all  in  some  instances.* 

These  three  microbes  were  all  obtained  from  the  same  saniph^  of 
viter ;  and  they  were  all  completely  typical  of  B.  coli  as  regards 
gu  production,  uniform  turbidity  in  broth  cultures  in  24  hours 
at37, acid  clotting  of  milk,  and  indol  formation.  It  is  worthy  ol' 
note,  however,  that  44,  which  was  specially  conspicuous  as  regards 
clamping,  difTereil  from  B.  coli  morphologically,  iuasinueh  as  the 
wdawere  longer  and  thinner  and  moi*e  actively  motile  than  in  the 
of  that  micro-organism. 


Agoinea-pig  was  immunised  with  microbe  44,  and  the  blood  of 
to  animal  was  repeatedly  tested  agiunst  the  same  strain  of 
B-  typhosus  which  had  been  used  to  immunise  the  typhoid 
^toanised  guinea-pig  whose  blood  was  so  active  in  clumping 
microbe  44.  Some  little  difficulty  was  experienced  in  carrying 
^t  this  work,  as  microbe  44  was  decidedly  pathogenic.  The 
•^wlts  were  wholly  negative,  and  I  am  unable  to  frame  any 
kjpothesis  to  explain  these  results.  It  is  easy  to  see  wliy  tin* 
blood  of  a  typhoid  fever  patient  should  be  capable  of  clumping' 
•WDe  races  of  B.  coli.  Because,  as  has  been  pointed  out  by  sevtM-iil 
^rvers,  typhoid  fever  may  be  a  mixed  infection.f  But  why 
^  blood   of   a   typhoid   immunised   animal    should    clump   an 


'  At  the  time  of  writing  this  report  Dr.  Scholberj?  woh  working  with  a  serum 
^^[h  a/frlntinating  power  (rabbit  immunised  by  intra-venous  injection  with 
••itvphoid  cultures).  He  wa»  kind  enoui^h  to  test  microljen  42.  43,  41,  114, 
•"JUJffor  me  with  the  blood  of  thiu  rabbit.  Microlx's  12.  4H,  and  41  j^siv*- 
*^^hat  similar  results,  but  the  reaction  was  mo8t  marke<l  in  the  trifle  of  U. 
^■■iflf.  1 :  li»  dilution,  positive  result  almost  instantaneous;  I  :  I'o  dihitior. 
p*4tr^  resnlt  within  30  minute*  and  annplrte  dumpintj  within  »»n  minute^  • 
J '^i  dilution,  positive  result,  but  not  complete  in  60  minutes.  Mirrohr  111. 
*■  l("rt  **)»/;//• /V»At  of  clumpiiyj,  1  :  40J  disfim't  rlumpfruf,  utul  1  :  M)[\  ilixUnrt 
^**ping  ami  eomplete  reaction  in  onti  hour.  Microbe  14S  gave  a  practically 
■'Ifitive  result  1  :  30  dilution.  Dilutions  1  :  10  and  1  :  20  yielded  a  barely  positive 
^  ioomplet .'  result  within  60  minutes.  Thi4  Jtams  bIoi*d  trxtrd  af/ainjtf  on/of 
vr  Kfi^in*  xfratM  of  B.  ndi  kept  in  tdoch  a*  fufjiffinj  oU  the  t  hiirurd  rg  of  the 
^iuh'nl  B.  r.di  yielded  a  negative  rfiult  1  :  10  dilution,  24  hount. 

*  Nevertheless  Dr.  Scholberg  has  pointed  out  to  me  that  an  artificially  indun «" 
siiei  infection  need  not  necessarily  province  the  '•  infection  reaction  "*  with  all  th» 
ucro-onnnidmr*  used  in  the  inoculation  process.  For  example,  he  induced  a 
ixed  infection  by  inoculating  an  animal  subcutaneouiily  with  the  dca*]  bacillary 
di<af  of  B.  coli,  B.  t>'phosus,  and  Gartner's  bacillus.  The  blood  tctiti'd  aj,^aiiuit 
(same  ?trainii  of  the  three  microbes  yielded  an  a^jrlutinating  reactiou  only 
rftrda  B.  tjphosiiA-aad  Gartner's  bacillusr  noKowards  B.  colw      >  •.    .... 


Siunple  A'.  18.  Htgh  street 

October  15th.  ISmi   .. 

- 

SftinpleB'  St-Pftncnm 

Oclober  IBth,  IWKi   .. 

+ 

M«ini.!rCMB,OvlnBnoad      ..        .. 

OcloberE.'nd,  IW"  .. 

- 

SsmoleD',  Cattle  Market       ..        .. 

October  23iid,  leoo  ... 
Febniftrv35lh,lall..  !       - 

Riiniptt:  K'.IU,  Uuvnor  Kwut   ■■ 

Oclober3Wh.l«uu   .. 

- 

Simple  F'.Ettrick  Bond        ..       .. 

October  30lh.  1900   .. 

- 

Hample  Q',  3,  North  Onto       ..       .. 

Junuary  Ulh.  1901  .. 
FcliruarvISth,l«l,. 

Samp[rH>.te.St.  rBOL'nt      ..       .. 
„      H* 

NovombfrMh.lWO.. 

January  Utb.  IMI  .. 
February  IWh.lWIl.. 

; 

549 


Table  S* — eoNtiHu^L 


\ ' 


\   •* 


Denirriptioo  of  the  Sample  of  W»l«r«. 


oC  b.  easrmii  « 
<porofl«oe»  t  Kieia  ■  ib  :- 


iO  a:.t       lOu  cc.»      3.^'  cv:.' 


Sample  P.  26.  Chapel  Street   .. 

Korember  ISih.  U»i 

- 

^« 

♦ 

T« 

DeeamberliihllM 

- 

- 

- 

T» 

FehrovyttfaliMl.. 

- 

- 

- 

auBpleJ\M,BMt8tieet  *.. 

XoveaberlSdilfOO    ; 

- 

- 

- 

ft 

DeeemberlMi.lMt  ! 

- 

- 

- 

Bample  K^  7.  a  9.  Cliapel  Street 

Xorember  mh.  1009 

— 

- 

- 

».,    K*.     »                ^ 

•" 

Noramber  T7th.  UM  • 

- 

- 

- 

.     KV     . 

MArehlltfa,lWl     ..  , 

1 

- 

- 

- 

1 

Iuipl6  L'.  .72.  Victoria  Road  . . 

•  • 

November  IMh.  l«m 

- 

- 

- 

,     L^       .. 

November  ^th.  Iffi* 

- 

- 

- 

-     L-.       . 

ICareh  Uth.  IMl      .. 

- 

- 

- 

Iiopfe  M\  Irtii.  Broyle  Rood  . . 

December  Srd,  1900. . 

- 

- 

- 

M*.              r>                       ».                  •• 

- 

- 

- 

••         •«    t            n                      «•                 •  • 

., 

March  25th  JM)l      .. 

- 

- 

- 

s!»mpl«N»,ftil.  North  Street    .. 

December  3rd,  100i>. . 

- 

- 

- 

January  21(ft.  19i»!   .. 

- 

- 

- 

March  26th,  1901      .. 

- 

• 

- 

f  T  *  lo  each  case  1  ocof  the  calture  killed  a  iruio^a-P^  >Q  34  hour*. 
1 1 1  Paoteur  -  Alter  bnuhine  -  method. 


Dr   H-u«?ot 


Of  these  thirty  sainples  of  water  none  yielded  a  positive  resuli 
^thlOcc.  Two  (D^and  Ji)  gave  a  positive  result  with  2(H»  ct-. 
Wnot  with  100  cc,  and  two  (B^  and  P)  yielded  a  positive  result 
^iih  100  cc.  but  not  with  10  cc.  It  will  thus  be  seen  that  the 
ftmples  were  remarkably  free  from  the  spores  of  this  pathogenic 
*oaerc)be.*  These  well  waters  contained  little  or  no  suspender  I 
^'«^t*T,  and  I  have  for  long  suspected  that  the  spores  of 
^  entoritidis  sporogenes  tend  to  l>e  associated  with  sinull 
Particles.  Indeed  fragments  of  organic  and  inorganic  matter  are 
*P^  in  my  opinion,  to  act  as  carriers  from  one  place  to  another  of 
"*cterial  spores  in  general.  It  was  not  of  course  to  be  anticipated 
^hat  the  waters  would  contain  spores  of  B.  enteritidis  in  any 
considerable  number,  since  pure  waters  may  yield  negative  results 
'^^^n  with  500  cc.  But  in  relation  to  the  B.  coli  results  it  might 
perhaps  have  been  expected  that  a  greater  number  of  sain  plea 
"should  have  given  a  positive   result  with    100  cc.  than  actually 

*  Fijf.  16.  PUte  XXVII. 


microbe  has  a  sparse  distributiou,  but  in  polluted  and  culti 
vated  Boils  it  ie  present  In  great  abundance  (1,000  to  10,00 
per  gramme).  Pure  waters  may  contain  no  epores  even  i- 
100 — 500  cc.  or  more  of  the  sample.  Speaking  in  general  t«nni 
a  reasonable  view  would  eeem  to  be  tbis~a  potable  wat«r  ehooi 
be  condemned  if  it  contains  B.  enteritidis  sporogenes  in  10  cc,,  vn 
regarded  with  snaptcion*  if  this  microbe  is  present  even  in  100 p" 
Absence  of  B.  enteritidis  sporogenes  from  100  cc.  implies  reloti* 
safety,  but  absence  from  even  200  cc.  need  not  necessarily  in  * 
cases  be  accepted  as  indicating  absolute  freedom  from  duiger  < 
a  potential  if  not  actual  kind.  In  the  present  case,  and  aeaunti' 
that  my  conjectnreB  as  regards  the  association  of  suspend' 
matters  and  the  spores   of  bacteria   be  correct,  the  abs^ce 
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tidis  sporogenes  even  from  200  cc.  of  most  of  the  Chichestor    afp.  b.  no.  t, 
bers  need  not  be  accepted  as  conclusive  proof  of  their  purity  on  tiie~ 
'  of  their  relative  hannleflmesB.  ^'niemicAi  and 


'reptococci. — ^The  resnlts  are  shown  in  Table  10. 


Tablb  10. 


Hacterlolofinl 
ExamlBBttOB 
of  Chteherter 
Well  Water:  by 
Dr.  HoQrtoiL 


Description  of  the  fhrnples 
of  Water. 

rtwence  (+)  or  abeence 

<  -  )  of  ttreptocooci  In 

10  oc.  (0*1  CO.  of  a  10  cc. 

'  Alter  bnuhing"  of 

IJOOO oc).    Agarplate 

eoUnniatST^ 

.  18,  aiffh  Street 

Oetoberl5tb.ll00  .. 

•             • 

+*  Btreptoooccw  S. 

1  He.  Fnncrae 

October  iMh,  NOh  . . 

+    Streptococci  1  and  2. 

.lO.OringBoad.. 

October  28iid,  ItOO  .. 

- 

.Cattle Market...  ..... 

•         n              «t          ••          •• 

Octob«(3SDd.l900.. 
F^bmarj  26tb,  1901 

- 

,  32.  Bognor  Boad 

October  90ih,  1900  •• 

- 

.BttrichBoad   .. 

OotoberS0th,1900  .. 

- 

.2,  North  Gate  .. 

i 

1 
1           ft                tt            •  •            •• 

November  ftth,  1900 
January  14ih.  1901  .. 
February  ISth,  1901 

•■ 

\10,ftt.  Fancran.. 

• 
•       «•          f*       •  •       •  • 

November  5th,  1900 
January  14th,  1900  .. 
Febmary   12th.  1901 

^ 

.  26,  Chapel  Street 

1 

t                   n                          i<                      . . 

1 
f                »                     w                   •• 

November  13th,  1900 
December  10th,  1900 
February  25th,  1901 

+    Streptococci  4  and  6. 
+    StreptococcuH ». 

',  04,  East  Street  .. 

a 

t              M                      »                  •.                 »• 

November  13th,  1900 
December  10th,  1900 

r-     [Microbe  6.] 

w'.  7. 8. 9,  Chapel  Street. . 
* «      ♦»          t»          »,     . . 

■*■   «              *1                        H                        W            •• 

November  19th,  1900 
November  27th,  1900 
March  nth,  1901      .. 

•* 

*  From  a  gelatine  not  an  agar  platf^ 
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organisms.     But  A'  and  P  did  not  contain  a  very  large  nnmber 
of  microbes ;  not  nearly  bo  many,  for  instance,  as  N'  and  H*, 
which  yielded  negative  reanlta  as  regards  streptococci.     So  that 
mere  numbers  of  total  microttes  wonld  not  seem  to  be  necessarily 
a  reliable  gnide  in  respect  of  the  presence  op  absence  of  strepto^ 
cocci.     In  previous  reports  the   Hignificance  of  the  presence  oC 
streptococci  in  potable  waters  has  l>een  fully  dealt  with.     It  ha» 
been  pointed  out  that  their  absence  need  not  necessartly  imply 
•'  purity  or  safety,"  but  that  their  presence  is  significant  of  animal 
pollution  of  recent  sort.    According  to  this  view  Samples  A',  B'- j^ 
i',  1',  and  M'  showed  evidence  of  recent  fouling  with  matters  of  ^^ 
intestinal  outcome." 

Since  this  report    was    written,  Dr.    Horrocks'  treatise  on  thf  =: 
liacteriological  examination   of  water  has  been  published.    Dr 
Horrocks  agrees  with  my  view  of  the  value  of  the  etreptococcii^^s 
test  as  indicating  se\s-age  pollution  but  differs  from  my  contentioi —  j 
that  the  presence  of  streptococci  in    any  number  indicat«s  recenfc", 
and,    therefore,  dangerous  contamination.      While    not   agreein-^g 
with  him  in  this  matter  his  opinion  is  certainly  worthy  of  I^lXJ 
consideration,  especially  since  his  own  conclusions  are  advanc^^ 
in  &  spirit  of  moderation.    Questions  of  space  alone  prevent  n^c 
from  doing  full  justice  to  bis  work  in  this  connection. 

•  Fi^  1,  2,  3,  4,  Plate  XXIII.,  utd  Figs.  6,  6,  8,  Plate  XXIV..  and  Fig«.  S»,  **■ 
11,  IS,  Place  XXV. 

[1  am  niDoh  indebtod  to  Di.  Albert  Ntn-mMi  for  the  ezeeUent  ikill  lie  *■** 
•hown  in  photogntpbin;  mj  prspwatiocw.] 


The  following  is  a  brief  dewription  of  the  streptococci  inolated     app.  B.  No.rt. 
from  the  well  waters  : —  on  th~ 

CheiDicjil  ftnd 
.V««.._STRKFTOCOOOUB  J .  E^^^Sl'tron"' 

!joHrce.^(yi  oc.  of  a  10  00.  **  filter  bruuhing'  of  1,000  cc.  Sample  B'.     Agar    we^TwaSf  by 
plate  calture  (87*^  C).  Dr.  Honston.. 

Mffrpholcgy. — Stains  by  Gram's  metbod.    Cbalns  of  medium  length.* 

Agar  plate  cultures  at  37°  C.  (nnder  a  low  power  of  the  microscope). — 
Colonies  minute,  transparent-looking,  more  or  less  circular  in  shape. 
faintly  granular  with  eUan  edge. 

Gfktins  plate  eulturee  at  30^  0.  (under  a  low  power  of  the  microscope). — 
Colonies  extremely  minute  and  transparent^looking,  and  of  somewhat 
irregular  shape.  Very  faintly  granular,  and  some  present  a  nucleated 
appearance. 

(Matine  oblique  ndtnreg  at  2(f  C. — Small  transparent-looking  colonies.  No 
liquefaction.  ^ 

Breth  cultures  at  37**  C. — Diifuse  cloudiness. 

Uinut  milk  ruftures  at  20^  C. — No  visible  change. 

Hfmrhi. — ^Xot  found  to  be  pathogenic  in  the  cane  of  mice. 

.V//w^.— Stkeptococguh  2. 

'^""•r/-.— Same  -ah  1. 

^I'tphtiiHjtf. — Ra«emble4  1,  but  chaim*  are  nhorterf 

•^9"r  i»late  cHlturei  \ 

/.w^/-^  ^ ui  •  '"'*'     1*  V  Could  not  with  any  degree  of  certainty  be  differen- 

Broth  rultMirs  ^^^^  ^"^^  Streptococcus  1. 

titmu  milk  rultutr*  ] 

B^m<ir1t4.— Two  mice  were  inoculated  aubcutaueously  from  a  broth  culture- 
One  died  in  eleven  dayn,  but  the  other  remained  quite  unaffected. 

■^tf«*.— Strbptococous  8. 

S»Hrcf.-4)'l  cc.  of  a  10  cc.  "filter  brushing"  of  1,000  oc.  Sample  A' 
Gelatine  plate  culture  at  20°  C. 

^»rph,iltnjy. — Srains  by  Gram's  method.     Iramen«*ely  long  chains  of  cocci.* 

^ff^atinc  plat r  cult  arts  at  20°  C  (under  a  low  power  of  the  microscope). — 
<\»lo!iies  larger  than  is  usually  found  to  be  the  case  with  strepto(M>cci : 
they  are  granular-looking  and  the  e<lge  is  wavv. 

(''■itif.n,-  nbliqup  cult  fins  at  '2{f  C. — Colonies  grow  more  rapidly  and  are 
larger  than  most  streptococci  ;  they  are  granular  and  semi-transparent 
looking  with  a  wavy  edge.     No  liquefaction. 

Bfuth  cultuns  at  37®  C. — Nearly  transparent,  with  oirrhus-like  growths 
floating  throughout  the  medium,  and  at  toot  of  tube  stringy  white 
growth. 

i'^inHi  milk  cultures  at  :J7  C. — Little  or  no  visible  change. 

B'marks. — Although  isolate*.!  from  a  gelatine  plate  culture  it  was  found  to 
^ow  well  at  37"  C. 


♦  Fig.  1,  Plate  XXIII. 

t  Figs.  2  and  3,  Plate  XXIII. 

I  Fig.  4,  Plate  XXII J. 


Xaate. — STBBPTOOOOOUa  9. 

&«ra;.— 0-1   oo,    of    ft   10  oo.   "  fllMr    braBhin?"  of   1,000  oc    Saiaple    " 

Apir  plate  oaltare  (37°  C). 
Mvrpholcgy. — SUine  b;  Giam'a  method.    Fftirly  stLort  obBini.^ 
O^aliM  plaU  cultura  ai  20°  C. — Hm«t«  trangporent  ooloniea  of  ilowi^^ 

of  growth.     No  llqnefaadon. 
Broth  enitvret  at  37°  0. — Diffuse  elondioeu. 
LitiMtu  milk  mitiirti  at  37°  0. — Aoidity  bnt  no  slot. 

[Hiorobes  10,  11,  and  12.]— These  miorobea  leemad  to  belong  to  *!"  "■jS 
wciea.  Their  relation  to  the  class  of  ■treptoooool  wm  doal*^™ 
They  are  entered  in  m;  r«oo[ds  as  negative  with  a  quotT-  . 

•  Fig.  5,  Plate  XXIV. 

+  Fig.  6,  Plato  XXIV. 

t  Fig.  7,  Plate  XXIV. 

«  Fig.  S,  Plate  XXIV.,  and  Fig.  9.  Plate  XXV. 

1  Fig.  10,  Plate  XXV. 

•I  Plga.  U  and  13,  Plato  XXT. 
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IY.-GeXERAL    SUMMART    of    the    CHBHIGAL   and    BACTBRIO-     APP.B^'o.fl 

LOGICAL  RESULTS  OBTAINED  IN  THIS  INVESTIGATION  :—        J?"  the 

c.  heminii  and 

BiK.'terioIuirici 
Eznmination 

Chemical  result,.  °v('o?&ft 

Dr.  Hoiuton. 

None  of  the  samples  containecl  more  than  minute  traces  of  fret' 
ammonia,  and  the  figures  as  regards  oxygen  absorbed  from  p(»r- 
raansranate  were  so  small  as  to  be  negligible.  None  ofthc^  samples 
wereojK*n  to  any  snspicion  of  danger  as  judged  by  ihe  albuminoid 
ammonia  test,  and  most  of  them  could  only  bo  regarded  as  of 
gr«it  purity.  Most  of  the  samples  contained  no  more,  if  as  much, 
chlorine  as  might  be  expected  from  ordinary  well  waters.  In  a 
^ew  cases  only  ^^M*,  M*,  M',  K\  K*)  was  the  amount  perhaps  excj's- 
sive;  in  other  few  (A^  D^,  and  P)  almost  certainly  suapicirmp. 
None  of  the  samples  could  have  been  condemneil  in  view  of  the 
standards  usually  adopted  in  regard  of  the  free  ammonia, 
albuminoid  ammonia,  or  oxygen  absorbed  from  permanganate. 
Possibly  a  few  might  have  been  rejected  on  the  chlorini*  figures  ; 
but  on  the  basis  of  this  test  alone  chemists  seem  reluctant  tc» 
pronounce  an  unfavourable  opinion  unless  the  amount  is  altogctluT 
excessive. 

» 

Bacteriol/igical  veHuUs. 

The  bacteriological  results  stand  out  in  strong  contrast  to  the 
<?heinical  results.  For  while  some  of  the  samples  (notably  G\  11', 
H-,  H\  J2,  K^,  L',  and  {y  N^)  )  showed  a  high  degree  of  apparent 
bacterial  purity,  and  others  (CS  D^,  E^,  F^,  G*,  G^,  l\  K^,  L^,  N3^  .^ 
^^?ree  of  impurity  so  slight  that  it  would  have  escaped  recognition 
by  methods  less  searching  than  those  employed  in  the  investigation, 
^be  remainder  gave  either  definite  evidence  of  objectionable, 
althouj^'h  not  gross,  pollution  (A*,  J^  K^  L^  M^  N^),  or  even  distinct 
indication  of  seemingly  dangerous  fouling  (B^  (?  D'),  l\  P,  M',  M-). 
^Qvertheless,  the  "average  bacterial  quality,"  if  such  a  term  is 
Permissible,  of  the  well  wateis  was  at  first  sight  surprisingly  good. 
Although  there  was  a  certain  parallelism  between  the  total  number 
^f  bacteria  and  the  facts  as  regards  gas-forming  bacteria,  B.  coli 
"•  enteritidis  sporogenes,  and  streptococci,  it  is  evident  that  to 
place  too  much  reliance  on  this  seeming  coincidence  would 
involve  serious  error  in  a  number  of  cases. 

The  outstanding  features  of  this  bacteriological  investigation 
^Ppear  to  be  the  following  : — The  number  of  B.  coli  (and  allied 
^^ffliB)  were  in  the  majority  of  samples  in  excess,  either  actually 
^^  in  relation  to  the  total  bacterial  flora  ;  and  a  few  of  the 
^^ples  contained  streptococci  and  B.  enteritidis  sporogenes.  The 
n^erp  presence  in  sparse  amount  of  these  objectionable  microbes 
^^8  not  perhaps  wholly  justify  the  bacteriologist  in  condemning 
?  ^ater.  But  when  B.  coli,  for  example,  is  present  in  a  water  sample 
^n  much  greater  numbers  relative  to  the  total  bacterial  flora  than  is 
^aaonably  looked  for  in  the  case  of  a  water  removed  from  all 
'^^rces  of  objectionable   contamination,    a    strong   suspicion  is 
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thelese  seemingly  in  Baepicioas  nnmbera  relative  to  the  total 
bacterial  flora.  Aflsuming  the  possibility  or  even  probability  of 
these  well  waters  contaiiiing  on  occasion  not  only  objectionable 
bacteria  bat  also  microbes  of  morbific  qaality,  it  is  evident  that 
at  a  given  time  the  dose  of  poison  in  any  bat  a  large  amoant  of 
the  water  wonld  be  apt  to  be  small,  and  therefore  corre- 
Bpondingly  leas  dangerons.*  To  this  extent  the  investigation  did 
not  point  to  the  Chichester  well  waters  being  "  heavily  "  implicated 
in  the  propagation  of  enteric  fever,  and  Dr.  Thomson  was  most 
carefnl  not  to  deny  the  possibility  of  the  disease  being  occasionally 
spread  by  this  means.  At  this  point  and  in  tb  is  connection  it  is  of 
interest  to  refer  to  the  map  accompanying  this  report.  In  the  map 
each  honse  invaded  by  enteric  fever  during  the  period  May  3K|.b, 
1900,  to  Jane  5th,  1901  (both  dates  inclnsive},  is  indicated  by  a 

*  Nevertheless  althoaKh  it  is  alwArs  wise  to  oanBider  the  ftmonnt  of  pollntiiig 

m&terial  ae  etriotly  proportional  U)  the  decree  of  probable  danger  to  heslth,  the 
hisCoFj  of  epidemics  of  waterborne  di-waee  does  not  seem  to  ehoiT  that  epidemice 
have  been  uaooiated  to  ttie  Pitent  that  might  have  been  aaCioipated  with  giot^ 
poUntion  aa  Compared  with  oontaminatioo  of  eeemingl;  trivial  aort.  It  is  easy, 
of  course,  to  andemtand  why  a  polintion  of  apparently  ne/ligible  amount  bnt 
■peoifio  in  character  may  he  highly  daagerons,  while  a  contuniaation  gzom  in 
amonnt  hnt  non-speciHc  ia  charaater  may  be.  oompaiatively  Bpcnkiiig. 
nnobjectionable.  Bat  it  is  diffioalt  to  escape  the  belief  tfajit  there  is  something 
more  than  this — some  oonditioDS  or  seta  ol  conditions  of  wMoh  we  know 
nothing  which  serve  to  influence  the  morblBo  effect  of  a  given  doee  of  polluting 
material  rendering  it  in  some  cases  eztremel;  daiigerooF,  ir  otben  oompaiatiTrly 
innoonont. 
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Biiiall  black  spot.    The  sites  of  the  different  wells  (A  to  N)  are 

marked  by  large  coloured  spots.    Ezclnding  well  D,  because  it 

bore  no  near  relation  to  dwelling-houses  (beins?  situated  in  an  open 

space  in  the  cattle  market),  it  is  to  be  noted  that  nearly  one-half 

of  The  wells  (M,  A,  I,  H,  C,  K)  bore  a  close  topographical  relation 

to  recent  occurrence  of  enteric  fever.      The  remainder   ( B,  F, 

li,  J,  N,    K,    G)  showed  no   such    topographical    relationship. 

It  needs  to  be  emphasised  that  the  wells  chosen  for  exaniinatiou 

formed  but  a  part  of  the   total   number,   and   that   they   were 

not  chosen  haphazard,  but  purposely  selected  as  far  as  possible 

lxK5iu8e  enteric  fever  had  recently  c»ccurred  in  their  immediate 

Ticinitv.      That   more  of  them   were    not    wells    associated    as 

» 

regards  locality  with  enteric  fever  was  chiefly  due  to  the  fact 
that  the  number  of  available  closed  pump  wells  was  very 
limited. 


APP.  B,  No. 

(^n  the 
(.'bemicnl  ar 
H;u*t<»ru)l«»vi 
Kxainimitio 
of  ( 'l.irhf^tr 
Well  WiiK-r: 
Dr.  Hou'.ton 


While  some  of  these  six  wells  (M,  A,  I,  H,  C,  E)  were  con- 
*«picuous  as  regards  evidence  of  objectionable  pollution  Cnotably 
31  and  I),  others  were  by  no  means  remarkable  in  this  respect 
f  notably  H) ;  and  some  of  the  seven  wells  (B,  F,  L,  J,  N,  K,  O » 
were  open  to  much  suspicion  of  objectionable  pollution  (notably 
B).  Nevertheless  there  can  be  no  doubt  that  the  six  wells 
(M,  A,  I,  H,  C,  E),  when  compared  ^ith  the  seven  wells 
(B,F,  L,  J,  N,  K,  G),  show,  on  an  average,  greater  si^na  <»t* 
pollation. 

The  dates  of  notification  of  the  enteric  fever  cases  occurring  in 
the  immediate  vicinity  of  the  wells  M,  A,  I,  H,  C,  E,  and  the 
dates  of  the  collection  of  Samples  M^  M-',  M',  AS  V,  I-,  P,  IV. 
^\R\  G\  E\  are  given  in  the  following  table  (Table  11.)  :— 


Table  IJ. 
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Showing  the  dates  of  notification  of  enteric  fever  cases  occurrii 
in  the  immediate  vicinity  of  wells  M,  A,  I,  H,  C,  E,  and  tlie 
date  of  collection  ot  Sample?  W,  M^  M\  AK  V,  I-,  P,  H',  H-, 
H^  C\  KK 


w«r. 


Enteric  Fever  Cases. 


Dales  of  Collection  of  Sami>K'  of  Water. 


^-      No\ember3Uth,  190t»    .. 


.      M',  DecM-mber  :'>rd,   19t^0;M^  Januarv  L^lst, 
IWI:  M',  March  25th,  19(11. 


^-     July  2nd,  1900  Ci  cases),  and  April     AS  October  15th,  1900. 
I     l&th.  ItfOl.  I 

^      Juno  18th,  1900 IS  November  13th,  ISHKI ;  IS  December  loth, 

!  1Q.-t/t  .   T3    VAKfniorv  '>^fh    IQAI 


1900 :  IS  February  lioth,  1901. 

2-    I  June  27th,  1900 '  HS  November  5th,  190n  ;  HS  Januarv  14th. 

I      1001 ;  HS  February  12th,  1901. 

^.    I  May  28th,  1900.  and  June  5th.  1900     CS  O'tober  22nd,  1900. 


E-      Julv  22nd.  IP'V) 


..      ES  October  30th,  H*0<\ 


<  Men  that  nearly  a 
9  time  e^fter  the  o 
▼er,  was  not  the 
that  W  waa  rich 

MWell.      M*  WB9 

atained  maaj  col 


infective  material  of  enteric  fever ;"  the  deeper  layers  of  aoiJ, 
that  is,  for  in  my  jii<lgmeat  the  balance  of  evidence  is  against  the 
long  persistence  of  fi.  typhosus  in  the  surface  layers  of  soil.  By 
what  means  the  virus  of  enteric  fever  nan  be  conveyed  from  the 
dtv/ifif  layers  of  soil  to  the  iodividual  other  than  through  water 
supply  is  a  difficult  question.  Nor  dose  Dr.  Thomson  touch  on 
this  matter  in  his  report.  But  probably  he  has  preception  even 
under  these  circumstances  of  modesof  the  conveyance  of  infection 
not  obvious  at  lirst  sight,  and  almost  certainly  I  think  he  includes 
in  his  conceptions  the  utirfac^  layers  of  soil,  which  wonld  lighten 
the  task  of  linkin)^  together  the  SHprophytic  and  parasitic  phases 
of  U.  typhosus.  - 


FrSAL  COSCLU8ION8. 


None  of  the  thirty  samples  of  Chichester  well  water  could 
reasonably  have  been  condemned  on  the  baslB  of  tbe  free 
ammonia,  albuminoid  ammonia,  or  oxygen  absorbed 
from  permanganate  tests.  Nearly  all  of  them  would 
have  been  classed  as  of  great  organic  parity,  though  the 
amount  of  chlorine  in  a  number  of  samples  was  perhaps 
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B.  Bacteriological.  app.  b.no.6. 

1.  The  general  results  and  inferences  are  as  follows  :—  chemfoai  and 

__  Bacteriolotfira 

(a)  Total  number  of  hacteria  per  re  : — In  ,i  siiinples.  Rxamin.ition 

1,000  but  less  than  10,000  ;  in  n  samples,  100  ?von\vaS?fb3 

but  less  than  1,000  ;  in  11  samples,  10  but  less  ^'■-  Houston. 
than  100 ;  in  3  samples,  less  than  10. 

(&)  "  Oas  "  in  gelatine  ^^sluike''  cultures  (24  hours  at 
20^  C.)—  In  2  samples,  +  10  cc.  —  1  cc. ;  in 
6  samples,  +  100  cc.  —  10  cc. ;  in  22  samples,  — 
100  cc. 

(c)  B.  ct)li{and  a/lied  fornis). — In  6  samples,  H-  0*1  cc. ; 

in  6  samples,  4-  10  cc.  —  0*1  cc. ;  in  10  samples, 
H-  100  cc.  —  10  cc. ;  in  8  samples,  —  100  cc. 

(d)  Si^yres  of  B,   enteritidis  sporogowH   (Klein). — In 

2    samples,  +  100  cc.  —  10  cc. ;    in  2   samples, 
+  200  cc.  -  100  cc. ;  in  26  samples,  -  200  cc. 

{e)  Streptococci. — In  5  samples,  +  10  cc. ;  in  25  samples, 
—  10  cc. 

(2)  These  general  results  may  be  interpreted  as  indicating 
nothing  more  than  that  some  of  the  waters  were  polluted 
and  that  others  were  of  great  bacterial  purity. 

(^3)  But  it  may  be  questioned  whether  they  do  not  indicate 
something  more  than  this  ;  namely,  that  the  waters  in 
general  were  possessed  of  intrinsic  biological  qualities 
pointing  to  their  late  association  with  matters  of 
intestinal  sort. 

(4)  Biological  qualities  such  as  the  above  are  not  proper  to 

waters  derived  from  pure  sources  ;  moreover  they  are 
apt  to  be  masked  chemically  by  the  mechanical  filtering 
action  of  the  soil. 

(5)  If  this  view  be  correct,  immunity  from  danger  in  drinking 

such  waters  would  be  relative,  not  absolute. 

(6)  The  circumstance  that  the  inhabitants  of  Chichester  draw- 

ing their  water  supply  from  these  local  wells  have  not 
seemingly  suffered  to  any  conspicuous  extent  from 
enteric  fever  in  the  past,  may  possibly  be  referred,  not 
to  the  complete  absence  of  dangerous  pollution  of  well 
waters,  but  to  the  beneficial  mechanical  action  of  the 
soil  in  reducing  the  amount  of  morbific  poison  con- 
tained in  the  soil  water. 

(7)  The  facts  observed  by  me  at  Chichester  lend  some  support 

to  Dr.  Thomson^s  tentative  hypothesis  that  soil  plays 
some  part  in  "  fostering  and  localising  "  enteric  fever  in 
this  town,  inasmuch  as  the  well  waters  representing  the 
more  or  less  perf  ectly'fiRef  ed'^'roishrngs^*  5f  sbirnever- 
theless  possessed  certain  biological  qualities  suggestive 
of  fouling  with  matters  of  intestinal  outcome*    Qualities 
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r.  Locnin  SidIUi'i  Baport  k  «  Ml 


A  Ndow  miUicMk  «1  «nlMrie  fUmr  ' 
In  JuiiiMT,  1B97,  tiUM  01  toni  chm  a 

fltonef  ford  catohmeDt  um.  Portfons  oi  toe  aiBcoKr^ea  oi  uieae  [otst  paueDB 
were  thrown  into  a  mftimre  hemp,  the  liqaid  from  which  pnaaed  into  the  mdjoiiiiiic 
Dtreain  and  thenos  into  the  Belfast  water  snj^lj.  Prom  an  inspeotion  of  the  local 
oonditione  Dr.  Smith  came  to  the  concttuiou  that  the  fano  owe*  were  not  011I7  a 
poBsiblo  source  of  infection  of  the  water,  but  that  In  all  probaUlitr  tbey  were  Iks 
aetual  oanse  of  the  ontbrcsk. 

Aa  regards  his  ardnons  bacteriological  imeatigationB,  Dr.  Lorrain  Smith  found 
that  he  wan  able  to  isolale  races  of  B,  ooli  from  tl^  spleen  of  typhoid  patientewhki 
reacted  to  Widal's  test ;  whereas  a  large  number  of  coli-like  bacilli  obtained  froia 
a  heAlthj  intestine  gave  nniformlj  negative  reeolM.  Further,  althoi^fa  he  failed 
to  isolate  from  the  implicat<Ml  water  B.  typhoeoe  he  succeeded  in  sepanitiiig 
from  it  ooli-like  microbes  which  reacted  in  marked  fashion  with  the  blood  of  the 
typhoid  patients  believed  to  have  oonCracted  the  disease  throngh  drinkiiig  Um 


Hii  oonclnsions  w 


mmuiua  gronp^ 


(.2)  Certain  of  these  badlli  exhibit  their  relationship  to  Uie  pnx 
tion  in  typhoid  fever,  (a)  by  their  lethal  effect  on  ut 
(A)  by  showing  the  reaction  of  infection  when  eipoeod  to  tbe  blood  of 

typhoid  patients. 

As  r^ards  (1),  the  aathor  seems  to  lay  too  maoh  stress  on  the  meie  pnoeoaa 
of  B.  ooli  irreepeotive  of  its  relative  abandanoe,  it  is  by  no  means  eaay  M 
define  the  qoalities  which  go  to  oonstitnte  what  Dr.  Lorrain  Hmitb  calls  typiod 
B.  ooli. 


w* 
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As  regards  (2),  while  it  maj  be  admitted  that  a  pathogenio  B.  ooli  is  more  siicni- 
fiont  than  a  non-pathogenio  one,  it  must  be  remembered  that  not  only  hare  races  of 
B.  coli  iiio.ated  from  sooroee  which  are  to  be  regarded  as  highly  objectionable 
Qot  anoommonly  been  found  to  be  non-pathogenic,  bnt  also  that  stratns  of 
B.  coli  obtained  from  sitnationfl  which,  in  oompariaoo,  are  to  be  thought  of  as 
rrlatirf!^  harmless,  hare,  in  a  number  of  instances,  been  prored  to  be  lethal  in 
tbeir  effects  on  animals.  It  may  be  questioned  indeed  whether  the  clamping 
raction  necessarily  indioatee  a  relationship  to  the  process  of  infection  in  typhoid 
feTer.* 

The  anther  seems  to  be  strongly  biassed  in  favour  of  the  views  of  Chantemesse  and 
WiUl  namely,  " That  polluted  waters  owe  their  poorer  to  nroduce  typhoid  iufec- 
tion  in  a  large  measure  to  the  presence  of  the  ooli  bacilli.'*  Of  late  years  we  have 
come  t)  lee^  that  the  urine,  in  some  cases,  of  enteric  fever  may  contain 
B.  typho^oa  in  numbers  inconceivably  great,  and  in  practically  pure  culture. 
Sorely  »ach  a  urine  in  morbific  quality  is  as  potent,  notwithstanding  the  com- 
puatire  absence  of  B.  ooli-,  as  the  stools  of  the  same  patient,  which,  besides 
containing  B.  typhosus,  would  also  contain  B.  coli  in  great  abundance. 

It  may  be  admitted  that  a  ooli-like  microbe  which  is  pathogenic  and  clamps 
with  ty^oid  blood  is  more  significant,  as  regards  animal  and  recent  pollution,  and 
pouibly  aim  as  regards  morbific  if  not  specific  enteric  pollution,  than  B.  ooli,  which 
i^oon-pathogenic  and  gives  a  negative  result  with  Wid^rs  test,  is.  Bat  Dr.  Lorrain 
Smith  eeems  to  go  further  than  this,  by  implication  if  not  by  direct  (Statement.  To 
ill  intentd  aod  purposes  he  seems  to  regard  such  a  coli-like  microbe  as  poHfiesHed  of 
nme  specific  quabty  in  relation  to  the  propagation  of  enteric  fever,  and  not 
Boely  M  a  micrO-organism  indicative  above  ail  its  fellows  of  the  possible  con- 
comitant pre^nce  of  the  virus  of  typhoid  fever. 

Xererthelei}?*,  Dr.  Lorrain  Smith's  report  disarms  any  criticism  unless  of  a 

tayoiirable  character  by  reason  of  the  quantity  of  work  he  carried  out  and  its 

ori^nal  and  able  quality.     And  possibly,  although  cenainiy  unwittingly,  I  may 

lure  misapprehended  ius  dcdaotions  and  interpretated  his    ini'eronoes  in  un 

erroneon?  fashion.    It  must  always  be  remembered  that  knowledge  its  progret«Hive, 

fjid  that  hypotheses,  perhaps  fully  warranted  at  the  time  they  were  advanced,  may, 

in  the  lijrht  of  fresh  discoveries  or  new  ways  of  looking  at  the  old  ones,  neem  less 

attractive. 

It  was  Lirgely  the  result  of  a  study  of  Dr.  Lorrain  Smith*s  report  that  induced 
oae  to  devote  («o  much  time  and  labour  to  the  study  of  the  coli-like  microbe  present 
in  the  Chicherfter  well  waters. 

*  I)r.  Schulberg  supplies  me  with  the  foUcwing  interesting  note  : — "  A  patient 
tl/i're  incculatiou  witn  Wright's  typhoid  vaccii.e,  had  liis  uiuod  tested  agtUUbt  a 
crain  «.f  B  .cuii  isolated  from  an  ausoess.  The  a^rnrlutiuatioa  pheuomcAoii  was 
mitive.  1  :  2U  dilation.  With  the  onset  of  the  typhoid  reaction  ajur  inoculation 
le  coli-clumping  reaction  gradually  fell  to  zero  (^negative  result,  1  :  lu  dilution). 


APP.  B.  No.  H. 

On  the 
Chemical  and 

Bacterioloffical 
Ezaminatlon 
of  (.  hirhcster 
Well  WaU»r:by 
Dr.  Housion. 


8968 


3  N 


SlTB-MZL  WaTSR  LbTXU— OmTijimI. 


Date; 


Beeember  3  .. 

li)  .. 

.       17  .. 

.       24  .. 


ii^ii. 


iMa-ir>'     7 


14   .. 
21   .. 


f^nuj  4 


>hiib 


•I 


April 


«t| 


11 
18 

4 
U 

18 

25 

1 

8 

IS 

29 

6 


;w«nL  w«ut  ^^  weui 


WeU4.    WeU5. 


'*ro»ryandMarchlB99.. 

„      1900.. 

^^     '.      ..        IWl.. 


-88 

srss 

Sl'» 

1 

»T0 

27-32 

27*87 

!    ^'^ 

S'a8 

81*87 

1 

18*87 

2787 

2S*M 

1       -53 

38-85 

91-88 

1 

a8-85 

27-41 

2813 

'45 

SS-9S 

81*88 

i         — 

28*87 

27*45 

30*13 

1-06 

81-88 

1 

S8-14 

1 

»'90 

27*67 

28  23 

10 

SS-8B 

38*48 

•— 

80*80 

• 

2706 

2880 

SI 

S8-S7 

88-88 

— 

28*80 

27*70 

2894 

'98 

83-48 

88-78 

— 

89*12 

27*74 

28*88 

-u 

88-48 

88*76 

— 

29*16 

27*88 

28*88 

.       '67 

88-80 

88*80 

— 

29*18 

27*83 

28*42 

Nil 

88-88 

88*01 

— 

29*41 

28*07 

28*87 

'10 

84-14 

88*94 

— 

29*46 

28*12 

28*84 

'10 

84-88 

88*47 

— 

29*41 

28*12 

28*88 

'73 

84'44 

88*56 

— 

29*87 

2812 

28*84 

'68 

8404 

38*68 

— 

29*45 

28*12 

28*84 

•n 

86*14 

94*01 

— 

29*63 

2810 

28*92 

'88 

80*10 
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However,  we  will  assnme  that  the  bulk  of  moasels  and  oocklw 
gathered  are  before  consumption  anhjected  to  "cooking."  Bat 
however  this  may  be,  I  havo,  as  will  be  seen  lat«r  on,  devoted 
special  attention  in  the  coarse  of  my  experiments  to  the  sobjret 
of  the  validity  of  the  "cooking"  to  which  cockles  and  miunela 
are  customarily  submitted. 

In  the  experiments  which  follow  I  have  repeated  with  tiie 
mnssels  and  cockles  the  experiments  that  were  described  in  a 
foriner  report  as  having  been  undertaken  in  regard  of  oysters,  vis;, 
experiments  by  which  it  was  cBtablished  that  the  oyster  kept  in 
sea  water  that  bad  been  deliberately  infected  with  cnltnre  of  tke 
cholera  vibrio  or  of  the  typhoid  bacillus,  retains  for  soma  iMJW 
within  its  shell  the  microbes  in  question  ;  that  these  can  be  agMn 
recovered  from  the  mollusc  by  proper  means  of  cultivation.  Tha 
Bret  experiments  that  were  made  in  this  respect  were  made  WiUl 
mussels  and  cockles  which  were  procured  for  me  by  Dr.  Thresh, 
County  Medical  Officer  of  Health,  of  Essez^to  whom  xaj  best 
thanks  are  due — from  the  Essex  coast.  The  materials  reached  mj 
laboratory  in  a  fresh  and  excellent  condition. 

SBBIES  I. 

Exjieriment  I. — Cholera  Vibrio. 

In  a  tank  (No.  I)  holding  about  five  gallons  of  sea-water  wen 
deposited  these  samples  of  the  above  mnasels  and  cookies  i  M^    '- 
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to  this  water  there  was  then  added  an  emulsion  of  the  24  hours*    app.  b.no.7. 
old  agar  cnlture  of  the  cholera  vibrio.    Next  day  one  mussel  on  infection  of 
(No.  1)  and  one  cockle  (No.  1)  were  taken  from  this  tank.     They,  MusweUand 
as  well  as  those  left  in  the  tank,  looked  quite  lively,  and  on  Typhofd^^ 
being  touched  closed  firmly  and  rapidh'.  Bacillus  and 

_,  ,       ,  J  r       J  Cholera  Vibrio; 

The  shells  of  the  bivalves  were  well  washed  and  brushed,  and  byDr.Kiein. 
then  well  dried.  Next,  by  means  of  a  sterile  instrument,  the  shell  of 
both  molluscs  was  carefully  opened,  the  whole  of  each  animal  cut 
up,  and  the  turbid  fluid  thus  obtained  sucked  up  into  a  glass  pipette. 
Several  drops  from  each  of  the  two  capillary  pipettes  were  then 
inoculated  in  each  instance  into  test  tubes  containing  sterile 
peptone  salt  solution.  The  inoculated  peptone  tubes  were  then 
incubated  at  37°  C.  After  24  hours'  incubation  both  peptone  tubes 
were  turbid ;  film  specimens  were  therefore  made,  and  after  drying 
and  staining  duly  examined.  They  showed  vibrios  in  almost  pure 
culture.  Next,  from  the  above  peptone  cultures  agar  surface  plates 
were  made,  one  from  the  peptone  tube  of  mussel  No.  1,  and 
another  from  the  peptone  tube  of  cockle  No.  1,  These  agar  plates 
having  been  incubated  at  37°  C.  for  24  hours  were  inspected,  and 
the  following  condition  was  found: — The  agar  plate  of  mussel 
No.  1  showed  abundance  of  colonies,  like  those  of  the  cholera  vibrio, 
and  on  microscopic  examination  such  colonies  were  found  to  be 
composed  of  that  vibrio.  The  agar  plate  of  cockle  No.  1  showed 
also  an  abundance  of  colonies,  all  with  few  exceptions  being  those 
of  the  cholera  vibrio.  From  both  plates  sub-cultures  were  then 
made  : — (a)  on  agar  streak ;  (Jb)  in  gelatine  stab  ;  and  {c)  in  peptone 
salt  solution.  After  due  incubation  they  all  showed  the  typical 
characters  of  growth  of  the  cholera  vibrio  ;  the  peptone  sub- 
cultures moreover  gave  with  sulphuric  acid  marked  cholera  red 
reaction.  In  addition  to  these  subcultures  the  following  test  was 
made : — 

A  guinea-pig  that  had  been  previously  treated  by  two  sub- 
cutaneous injections  of  fair  doses  of  living  cholera  culture  (of 
the  stock  with  which  the  above  tank  experiments  were  made) 
was  made  to  furnish  material  for  the  serum  test :  A  fortnight 
after  the  last  injection  of  this  animal  a  drop  of  its  blood 
withdrawn  from  an  ear  vein  was  added  to  an  emulsion  made 
from  the  24  hours'  old  growth  of  the  stock  cholera  culture  on  the 
sor&ce  of  agar.  The  proportion  of  blood  added  to  emulsion 
was  1  of  blood  to  25  of  emulsion.  Arrest  of  movement  of  the 
vibrios  and  agglutination  of  them  into  large  clumps  was  thereby 
effected  within  15  minutes — complete  agglutination  in  ,10-15 
minuteB.  This  guinea-pig's  blood  was  now  tested  on  emulsions  of 
agar  cultures  of  the  above  mussel  No.  1  and  of  the  above  cockle 
No.  1,  the  dilution  being  1 :  25.  The  result  was  positive,  agglutina- 
tion was  complete  within  15  minutes ;  as  a  matter  of  fact  the 
culture  derived  from  cockle  No.  1  gave  complete  agglutination 
in  5-10  minutes^ 

From  thi&  it  is  seen  that  both  mussels  and  cockles  sojourning 
for  24  hours  in  cholera-infected  water  may  receive,  and  retain, 
within  their  shells  the  cholera  vibrios  in  large  numbers,  and  that 
these  vibrios  retain  uiximpaired  their  cultural  and  morphological 
cbamcter&f  Also  that  such  vibrios  respond  at  once  to  the  agglu- 
tinatinir  power  of  the  blood  of  a  cholera-protected  guinea-pig. 
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Of  the  same  coDaignment  uf  muasele  and  cockles  sent  in«  by 
Dr.  Thresh,  others  were  placed  into  tank  No.  2,  holding  also  about 
live  gallons  of  eea  water.  To  this  was  added  the  emulsion  of  i 
24  bourij'  old  agar  culture  of  the  typhoid  bacillns. 

Next  day  one  muudel  (No.  1)  and  one  cockle  (No.  1)  were  taken 
out  of  the  tank.  These,  as  also  the  others  remaining  in  the  tank, 
looked  quite  lively,  and  when  touched  their  shells  firmly  closed. 
Their  shells  were  well  washed  and  brushed  and  Bube«jnently 
opened,  and  after  cutting  up  the  mollnscs  the  turbid  fluid  was 
used  in  each  instance  for  the  inoculation  of  phenolated  broth 
tubes.  The  broth,  after  incubation  at  37°  C.  for  24  hours,  waa 
very  turbid ;  and  from  it  phenolated  agar  surface  plates  and 
ordinary  gelatine  surface  streak  cultnres  were  now  made.  The 
former,  after  incubation  at;t7°C.  for  24  hours,  revealed  nnmeronB 
typical  colonies  of  the  enteric  fever  bacillus.  The  lattor,  after 
incubation  at  20°  C.  for  24  hoars,  showed  almost  a  pare  culture 
from  mussel  No.  1,  and  a  great  deal  of  typhoid  growth  from 
cockle  No.  1, — although  here  there  was,  in  addition,  some  con- 
taminating organism.  Subcnltures  were  made  of  the  typical 
typhoid  colonies  from  tbe  phenol  agar  plates,  and  the  reanlt  wu 
as  follows: — (a)  In  morphological  respects  and  motility,  and  in 
respect  of  its  growth  in  gelatine  streak,  stab,  and  on  gelatine 
.platea  the  microbe  was  exactly  like  the  typhoid  baciUae ;  (6)  it 
Toduced  acid  (red)  in  litmus  milk;  (c)  it  did  not  curdle  mUki 
')  it    did   not  produce  indol  in  broth  ;  {e)  it  did  not  jwodao*. 
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gas  in  gelatine  or  glucose  gelatine;    (/")    itH  emulsion  showed    app.b.no.?. 
striking  agglutination  within  a  few  minutes  with  typhoid  blood  q^  inf^ion  of 
1  :  50  and  1  :  100.  Mu**eU  and 

Cockle*  with 

There  can,  then,  be  no  doubt  that  the  microbe  recovered  from  B^Juiu^and 

this  mussel  and  from  this  cockle  was  the  true  typhoid  bacillus  Oho  era  vibrio: 
the  same  that  had  been  added  orijjinally  to  the  sea  water  in  the     ^    ^'    ***"' 
tank  in  which  the  molluscs  had  been  kept. 

On  removing  the  above  mussel  and  cockle  (i.e.y  after  24  hom*s) 
from  the  tank,  the  water  was  poured  off  and  fresh  sea  water 
added  ;  and  the  same  process  was  repeated  after  another  24  hours. 
After  a  further  24  hours,  i.^.,  three  days  since  the  experiment 
coxumenced,  another  mussel  (No.  2)  and  another  cockle  (No.  2) 
were  taken  out  and  dealt  with  as  before,  viz.,  washing,  brushing 
and  opening  the  shell,  cutting  up  the  animal,  and  using  the 
turbid  fluid  for  inoculation  of  phenol  broth  tubes.  These  phenol 
broth  cultures,  incubated  at  37^  C.  for  24  hours,  were  found 
turbid,  and  from  them  phenol  agar  surface  plates  were  made. 
These  plates  were  incubated  at  ;57°  C.  for  24  hours  with  the 
following  results.  In  the  case  of  the  mussel  No.  2  very  numerous 
typhoid  colonies  appeared,  but  also  some  stray  intruders ;  in  the 
case  of  cockle  No.  2  the  plate  was  covered  with  typhoid  colonies 
— was,  in  fact,  practically  a  pure  culture  of  typhoid  bacilli.  As 
before,  all  tests  were  applied,  the  diagnosis  being  confirmed  in 
every  respect.  It  remains  to  be  added  that  the  emulsion  of  the 
subculture  of  the  cockle  No.  2  agglutinated  with  typhoid  blood 
(1 :  50)  almost  instantly ;  at  any  rate,  within  three  minutes  the 
agglutination  was  complete. 

It  follows,  then,  from  this  experiment  that  mussels  and  cockles 
that  have  sojourned  for  24  hours  in  typhoid  infected  sea  water, 
did  not,  after  a  further  sojourn  for  48  hours  in  clean  sea  water, 
become  free  of  the  typhoid  bacilli  they  have  taken  up  ;  that,  in 
fact,  in  the  particular  case  of  the  cockle  their  recovery  in  pure 
culture  and  in  abundance  was  simply  and  easily  achieved. 


Series  III. 

Experiment  4. 

I  received  through  Dr.  Bulstrode  from  Shoeburyness  a  consign- 
ment of  mussels,  which  on  arrival  were  found  to  be  in  good 
condition* 

Some  of  these  were  placed  in  tank  No.  1,  others  in  tank  No.  2, 
each  of  which  tanks  contained  a  bottom  layer  of  sand  and  about 
five  gallons  of  sea  water.  To  tank  No.  1  was  added  a  recent 
caltnre  of  cholera  vibrio,  to  tank  No.  2  a  recent  culture  of  typhoid 
bacilltus. 

After  48  hours  one  mussel  was  taken  out  of  each  tank ;  these 
^11  be  designated  cholera  mussel  No.  1  and  typhoid  mussel 
Ho.  1  respectively.  After  brushing  and  washing  them  well,  they 
%eve  need  in  the  same  way  as  in  the  previous  experVmeiiV^  Va^ 
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result :  From  the  ancooked  cockles  the  cholera  vibrio  was  readily  app.  b.  no.  7 

recovered  ;  and  from  the  "  cooked  "  cockles  of  the  bottom  layer  q^  inf^ion  < 

the  first  peptone  culture  yielded  in  cover  film  specimens  vibrios  >;u;*^i"«  «n/J 

which  in  all  morphological  respects  corresponded  to  the  cholerti  Typh(!ui^ 

vibrio.    Owing,  however,  to  the  simultaneons  ])re8euce  in  larj^e  (?JoieraVibri 

amonnt  of  rapidly  liquefying  bacillus  mesentericus  the  gelatine  by  Dr.  Klein, 
plates  that  had  been    made    from   the  peptone  culture  became 
useless  for  the  recovery  of  cholera  colonies. 


ExpeHment  7. 

From  the  typhoid  infected  tank  (No.  2)  cockles  were  taken  out 
three  (lays  after  infection  of  the  water  ;  some  were  usjd  as  control 
'*raw,"  thrt  others  for  the  ** cooking"  experiment.  Both  the 
interior  of  the  "  raw  "  cockle  as  well  as  the  interior  of  the  "  cookel " 
cockle  (of  the  bottom  layer)  readily  yielded,  by  phenol  broth 
calture  and  then  by  phenol  agar  subculture,  the  typhoid  bacillus  ; 
the  microbe  answering  every  test,  including  the  agglutination  test 
with  typhoid  blood. 

Experiment  8. 

The  typhoid-infected  sea  water  of  tank  No.  2  was  removed  at 
the  end  of  three  days  and  replaced  by  fresh  sea  water.  On  the 
sixth  day  after  the  experiment  began  (/.f.,  three  days  after  change 
of  the  water)  the  cockles  left  in  the  tank  were  taken  out  and 
subjected  to  the  "  cooking "  process.  Four  of  the  cockles  of  the 
bottom  layer  were  then  well  washed  and  drained,  and  from  their 
interior  (stomach  and  alimentary  canal)  phenol  broth  cultures  were 
made.  These  were  all  found  turbid  after  24  hours'  incubation  at  37^. 
With  a  trace  of  the  turbid  phenol  broth,  phenol  a^ar  surface  plates 
were  then  made  ;  and  with  the  result  that  three  of  the  four  cockles 
yielded  practically  a  pure  plate  of  copious  typhoid  colonies — one 
only  showed  besides  numerous  typhoid  colonies,  also  some  colonies 
of  proteus  vulgaris.  All  morphological  and  cultural  tests  were 
applied,  and  the  response  to  these  was  confirmative  of  the  typhoid 
bacillus ;  the  test  with  typhoid  fever  blood  (1  blood  to  50  emulsion 
of  recent  gelatine  subculture)  yielded  positive  result,  complete 
agglutination  in  five  minutes  being  established. 


Series  IV. 

In  previous  experiments  7  and  8  it  was  found  that  the  recovery 
of  the  typhoid  fever  bacillus  was  easily  achieved  from  the  interior 
^'  cockles  that  had  been  subjected  to  typhoid  bacillus  infected 
^ater  even  when  this  infected  water  had  been  replaced  for  three 
^ys  by  clean  sea  water ;  and  that  moreover  this  was  the  case  even 
T'Uh  the  cockles  of  which  the  shell  and  outer  surface  of  the  animal 
iteelf  had  been  subjected  to  the  influence  of  boihng  water.  These 
results  suggested  the  possibility  of  tlie  bacillus  in  question  under- 
going direct  multiplication  within  the  body  of  the  cockle.     With 


replaced  by  fresh  sea  water — two  cockles  were  taken  out,  brosheif  * 
well  washed,  arid  opened,  the  interior  of  the  shell  being  washed.  - 
An  iucisi'tn  was  then  made  into  the  stomach  of  the  molloBC,  0 
drop  of  turbid  fluid  was  sucked  up  from  it  into  a  capillary  pipett«, 
and  with  this  drop  a  surface  phenol  agar  plate  was  made,  one 
for  each  animal.  The  result  was  strikiag ;  both  the  plates  yielded 
pure  cultures  of  the  typhoid  fever  bacillus.  In  one  plate  the 
number  of  colonies  although  large  was  still  countable,  hut  in 
the  other  their  number  was  so  great  that  no  counting  could  be 
made.  Under  the  magnifying  glass  the  colonies  looked  like 
those  of  tyi)hoid  bacillus.  On  making  and  examining  fresh 
and  stained  cover-films  from  several  colonies  indiscriminately, 
and  on  making  at  the  same  time  sub-cultures  on  gelatine,  in 
milk  and  in  broth,  and  testing  these,  this  diagnosis  wae 
confirmed. 

A  recent  gelatine  surface  subculture  was  used  for  testing  the 
emalsion  of  the  growth  with  enteric  fever  blood,  tlie  proportion 
of  the  latter  to  the  former  being  1  t«  60.  The  result  was  that 
distinct  clumping  commenced  within  five  minutes,  the  process 
heio^  completed  within  10  minutes. 
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Figs.  1  and  2,  plate  XXVI 1 1.,  show  the  phenol  agar  sarface  plated  app.  ^<,  No.  7. 

niade  fro.u  the  interior  of  the  two  cockled  last  mentioned.     Seeing  on  inuc'ion  t 

that  thfse  plates  represent  but  a  drop  from  the  interior  of  cockles  l\^?^^JI^  ^^^i 

which  had  been  for  two  days  in  typhoid  bacillus  infected  sea  Tyi.hmd 


lUu'illuH  and 


ru 


water,  aud  had  then  been  for  three  further  days  retained  in  clean  choienrvr/. 
sea  water,  the  great  number  of  the  typhoid  bacilli  thus  shown  to  »>>  i>r.  Kitm, 
hare  been  present  in  the  interior  of  the  animals  is  matter  for 
surprise.  Not  only  are  we  forced  to  admit  that  the  ti^nsference 
of  the  molluscs  into  clean  ^^ater  failed  to  eliminate  the  embodied 
typhoid  bacilli,  but  are  led  to  infer  also  that  these  bacilli  mean- 
while actually  increased  in  number  within  the  bodies  of  thi* 
cocideB.  As  a  matter  of  fact  fig.  2,  and  to  a  letfser  degree  fig.  1, 
show  crowds  of  colonies  far  in  excess  of  those  obtained  from  the 
two  cuckles  in  the  antecedent  experiments,  i.e.^  those  examined 
directly  after  two  days'  sojourn  in  typhoid  bacillus  infected  sea 
>wter. 


blown  through  each  hold,  the  air  entering  throogh  a  TentUator 
opening  into  the  hold  in  its  upper  part,  and  passing  oat  eitiier 
throngh  openings  in  the  lower  part  into  the  next  hold,  or  throngh 
a  ventilator,  the  opening  of  which  is  at  the  bottom  of  the  hold, 
and  if  possible  on  the  opposite  side  of  the  Teesel.  The  tarpanlinB 
covering  the  hatches  are  not  removed  until  the  operation  iB 
complete.  The  fare-peak,  store-rooms,  cabins,  and  any  otbor 
spaces  where  rats  might  be  present  are  similarly  treated.  The 
poisonous  air  is  afterwards  blown  out  with  pore  air,  and  tha 
hatehes,  &e.,  opened  to  allow  any  remnants  of  the  gas  to  escape. 
The  crew  have  been  mustered  on  deck  before  the  carbonic  oxide 
is  driven  in,  and  they  are  kept  in  the  open  air  until  any  risk  of 
poisoning  is  at  an  end. 

The  carbonic  oxide  is  generated  by  blowing  air  (with  or  wiUi- 
out  an  admixture  of  steamj  through  a  deep  bed  of  incandescent 
coke  or  anthracite  contained  in  a  special  furnace.  The  carbonis 
acid  at  first  formed  when  the  oxygen  of  the  air  comes  into  contact 
with  the  coke  is  reduced  more  or  less  completely  to  carbonic 
oxide,  while  the  nitrogen  passes  throngh  unaltered.  The  resultant 
mixture  (known  as  "  producer  "  gas)  contains  nearly  30  per  cent 

*  Ht.  Andrew  Gibb  iafonns  me  thM  an  old  Mid  very  Bncoewfal  pUn  of  da*- 
troviug  rAta  in  the  hold*  of  etupty  Teasels  ia  to  light  a  ohArookl  &re  in  eaoli  faoU 
'>nd  oloBs  the  hfttohee.    The  rata  u«  killed  b;  the  oubonlo  oxide  tormad. 
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of  carbonic  oxide  and  70  per  cent,  of  nitrogen,  although  a  little    app.  b,  No. 
carbonic  acid,  hydrogen,  and  sulphuretted  hydrogen  are   also   onthoueec 
present.    The  gas  is  passed  through  a  purifier,  and  then  joins  a   ^^^J^"^*'  n 
much  larger  current  of  pure  air,  in  which  it  passes  on  through  troying  Rati 
flexible  pipes  to  the  vessel's  hold.     The   mixture  of  air  and  j^fe^j^^®" 
producer  gas  contains  about  1*5  per  cent,  of  carbonic  oxide.     Both   ves«eis;  by 
the  main  air-current  and  the  air-current  through  the  furnace  are   f.r.s.*^^*°* 
produced  by  means  of  "  exhausters  "  run  from  the  same  engine, 
the  object  of  using  exhausters  rather  than  fans  being  to  ensure, 
in  spite  of  varying  back  pressure,  a  definite  volume  and  definite 
mixture  of  producer  gas  and  air,  and  to  obviate  all  danger  of  the 
mixture  becoming  too  dilute  to  kill  the  rats,  or  so  strong  as  to  be 
explosive.    The  apparatus  must  be  capable  of  delivering  at  least 
100,000  cubic  feet  of  air  per  hour,  so  that  an  ordinary  hold  full  of 
cargo  can  be  filled  with  poisonous  air  in  about  half  an  hour. 

Carbonic  oxide  is  present  in  ordinary  lighting  gas  and  in  water 
gap,  either  of  which  might  be  used  for  the  purpose  of  killing  rats. 
Lighting  gas,  however,  would  not  give  a  sufficiently  poisonous 
mixture  which  was  not  also  explosive  ;  water-gas  would  not  give 
a  very  large  margin  of  safety ;  while  the  "  producer  "  gas  recom- 
mended forms  with  air  an  intensely  poisonous  mixture,  which  is 
at  the  same  time  very  far  from  being  either  explosive  or  inflam- 
mable. The  proportion  of  carbonic  oxide  in  the  mixture  to  be 
sent  into  the  ship's  hold  is  1*5  per  cent.,  while  the  smallest 
proportion  required  to  form  an  inflammable  mixture  is  13  per 
cent.,  or  about  nine  times  as  much. 

The  "  producer  "  gas  used  must  be  purified,  for  the  reason  that 
in  the  crude  state  it  contains  a  little  sulphretted  hydrogen  (which 
might  blacken  the  paint  in  a  cabin  and  tarnish  metal  work)  and 
smoke  (which  might  injure  certain  cargoes,  such  as  tea). 

For  rapidly  testing  the  mixture  used,  and  ascertaining  that  all 
the  poisonous  gas  has  been  blown  out,  a  small  apparatus,  capable 
of  ready  and  certain  use,  can  be  employed.  The  presence  of 
poisonous  air  at  any  point  can  also  be  easily  ascertained  by  the 
use  of  a  small  animal  such  as  a  mouse  or  small  bird,  either  of 
which  is  far  more  rapidly  affected  by  carbonic  oxide  than  man, 
and  can  thus  be  safely  employed  for  testing,  as  is  now  done  in 
mines  where  the  presence  of  carbonic  oxide  is  suspected. 


Experiments  made  at  the  Oxford  Gas  Works  with  an 

experimental  apparatus. 

In  accordance  with  instructions,  I  have  made  at  the  Oxford 
Gas  Works  a  series  ef  experiments  on  the  working  of  an  appa- 
ratus experimentally  set  up.  These  experiments  have  been  carried 
out  with  the  kind  co-operation  of  Mr.  James  Eldridge,  C.E., 
Engineer  to  the  Oxford  Gas  Light  and  Coke  Company,  and  by  the 
courtesy  of  the  Directors  of  the  Company.  Mr.  Eldridge  not  only 
directed  the  erection  of  the  plant,  but  a.considerable  portion  of  it 
was  lent  by  him  and  by  the  Company.  I  am  also  indebted  for 
valuable  help  and  advice  to  Mr.  Dowson,  of  the  Dowson  Economic 
G^  Company,  Westminster, 


Exhauster— One  Side  Removed. 


nmM  oxbaiuter  vat  tiintl. 
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Section  of  Gbxbbator. 


The  generator  was  re-charged  from  above  at  intervals  of  a  few 
honrs.  After  each  chargiag  the  smoky  gas  was  allowed  to  escape 
from  the  valve  at  the  top,  or  from  the  chiranej',  until  it  burned 
easily  when  a  light  was  applied.  The  valve  was  then  closed,  and 
the  gas  seat  forward  through  the  pariher.  The  fuel  employed 
was  coke  which  had  been  crushed  into  fragments  of  about  1  inch 
diameter. 

The  engine  nsed  was  an  old  portable  uteam  engtm^  usuiilly 
eraidoyed  tor  gruiding  mortar  and  other  similar  duty  about  the 
gan  works. 

Xo  difficulty  was  experienced  in  making  60,000  cubic  feet  per 
hoar  of  the  reqaired  mixture.  The  quantity  made  was  measured 
with  an  ordinary  anemometer.  In  a  permanent  installation  it 
woald  be  preferable  to  ute  two  tixed  anemometers,  indicaiing 
manometrically  the  velocity  of  ihe  currents  of  air  and  gas.  The 
eiupneer  in  charge  of  the  app.iratus  could  thus  see  ut  a  gLiuce  how 
mnuh  of  the  mixture  was  paesing,  and  whether  the  proportions 
were  correct. 

The  plant  was  on  such  a  scale  thnt  a  permanent  installation 
coald  easily  bt'  mounted  on  a  barge. 


mixture  of  gas  and  air  as  jiasaed  into  the  hold  of  a  vessel  i 
about  ll'2  per  cent.  light<;r  than  air,  and  viU  thaa  ha 
tendency  to  remam  at  the  bottom  of  the  hold.  Actoul  t 
meuts  oil  ghipa  miy  show  that  it  is  preferable  to  use  a  1 
gi\s,  so  a-i  to  make  sure  of  filling  the  hold  from  above  dowE 
in  ail  piirlB  with  the  pois<inouB  mixture.  If  ench  a  mixl 
required  it  can  be  produced  by  allowing  a  sufBcieat  proper 
Bteam  to  enter  the  generator  along  with  the  air,  and  thoB  ii 
ing  the  percentage  of  hydrogen  in  the  gas. 


Arrangement  of  the  purifier. 

The  object  of  the  parifier  was  to  remove  (1)  aolphi 
hydrugen  and  (3)  smoke.  In  the  first  ezperimenb>  moif 
was  used  as  a  pnrifying  material,  this  being  spread  on  v 

*  DeWrmJDed  srpkntel;  bj  Harcoart's  oolorimetrio  method.  KaoQuu 
■tit  the  fM  soon  ktter  re-chuging  gave — 

C&rbontc  oxide  S5-3 

HjdrogfD        «1 

Ciuboaic acid  and  aulphoretted liTdrogen  ...      63 

Nitioiren        63* 
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gnida  in  the  ordinary  way  in  a  layer  abont  6  inches  deep,  with  a    app.  r.Nu.a 

second  set  of  grids  and  layer  of  lime  above.    The  gas  was  passed  on  tbrine  of 

up  through  the  lime  from  below.    The  lime  served  its  purpose  ^'^r|{»°''' 

excellently  for  a  short  time  ;  but  it  was  found  (1)  that  the  resist-  trovtnK  ii/i^^ 

ance  offered  by  the  lime  soon  increased  to  such  an  extent  that  the  Inj *|!i*i'{"" 

proper  quantity  of  gas  would  not  go  through  ;  (2)  that,  as  could  Vv^^wu  ■.  i.y 

be  foreseen,  the  lime  Foon  became  useless  for  stopping  sulphuretted  f.k.s.'^^'^""'' 

hydrogen,  the  whole  of  the  latter  gcis  been  driven  forward  by  the 

carbonic  acid.    As  there  was  no  object  in  absorbing  the  carbonic 

acid  **  Weldon  mud  "•  was  substituted  for  lime.    This  completely 

stopped  both  sulphuretted  hydrogen  and   smoke,  and  was  very 

slowly  used  up ;  but  there  was  the  same  trouble  aH  before  from 

increase  of  resistance  in  the  purifier.    To  ascertain  the  cause  of 

ibis  increase  of  resistance  the  gas  was  made  to  travel  downwards, 

instead  of  upwards,  through  the  purifying  material,  so  that  the 

cbange  produced  by  the  gas  in  the  Weldon  mud  could  bo  easily 

seen  on  removing  the  cover  of  the  puriiier.     It  was  found  that 

tbe  extra  resistance  had  nothing  to  do  with  the  chemical  Qhan^^'o 

in  tbe  manganese  dioxide,  but  was  simply  due  to  the  deposit  of 

particles  of  smoke  in  the  surface  pores  of  the  Weldon  mud.    The 

slightest  disturbance  of  the  superficial  layer,  as  by  lightly  passing 

apiece  of  wood  over  the  surface,  was  sufficient  to  remove  entirely 

all  tbe  extra  resistance.    Thus  in  one  observation  it  was  found  that 

after  this  operation  five  times  as  much  gas  passed  through  at  tlit' 

same  pressure  (about  1^  inches  of  water). 

Tbe  purifier  employed  had  only  15  square  feet  of  surface  ;  ami 
although  5,000  cubic  feet  of  gas  per  hour  easily  pansed 
through  at  first,  under  a  pressure  of  about  2  inches  of  water,  yt^t 
after  about  half-an-hour  the  pressure  required  had  mouiitod  up 
very  considerably,  so  that  the  water-seal  of  the  i)urificr-li(l  was 
sometimes  in  danger  of  being  broken  unless  tht»  «*iif,'iii<*  was 
slowed  down.  The  resistance  increased  indefinitely  if  the  t^xjxTi- 
ment  was  continued,  so  that  at  last  the  gas  could  only  1m^  paHs«<i 
at  a  fraction  of  its  proper  rate.  The  amount  of  gas  actually 
passing  was  estimated  from  anemometer  rt^adin^^s  of  the  aveni;:^; 
velocity  of  the  air-current  into  the  opening  of  the  i-xhaustrr, 
account  being  taken  of  the  fact  that  the  vfilunie  of  f,'as  h- 
aboQt  one-fifth  greater  than  the  volume  of  air  mitM'in;:  tin.' 
i?^nerator. 

From  the  various  experiments  I  came  to  tin*  con^-lusiiiu  that  it 
^"ould  be  desirable  to  have  a  puriiier  of  about  40  scjuare  feet  an'a 
charged  with  Weldon  mud  in  two  sej)arate  {'wra  of  about 
"  (upper)  and  3  (lower)  inches  deep,  and  the  gjis  i)assinK  down- 


possessing  handles  passing  „ 

^^^  side  of  the  purifier,  so  that  the  surface  of  the  W(d<lon  mud 
^^Ol(i  \yQ  raked  over  at  intervals  without  <listurbing  the  working 


hyf±  ^'eldon  mud  ia  extensively  used  in  ga-*  works*  for  Mtopping  sulphuruttcl 
re»i?^en.  It  consists  of  impure  manganese  dioxide.  The  reaction  occurring  In 
laioQ^nted  by  the  equation  -  MnO,  +  2UJi,  =  MnS,  +  2H^0.  When  air  in 
Je^^^ted  the  sulphide  is  decomposed,  the  oxide  beinff  re-formed,  and  sulphur 
*^^ited.    The  Weldon  mud  is  thus  "  revivified." 

S»62  2  O 


the  ship  would  cause  risk. 

To  kill  a  warm-blooded  animal  with  certainty  aboat  '5  per  cent, 
of  carbonic  oxide  most  he  present  in  the  air.  As  little  as  -2  per 
cent,  will  Bometimes  kill  but  asnally  it  will  only  stupefy ; 
'5  per  cent,  is  needed  to  produce  a  fatal  effect  within  a  reason- 
able time.  If,  however,  air  containing  only  '5  per  cent,  wers 
used  in  the  hold  of  a  vessei,  it  seems  pretty  certain  that  in 
many  parts  the  rats  wonld  escape,  owing  to  dilntion  of  the 
miztnre  with  the  air  originally  present ;  and  I  think  that  air 
containing  abont  1'5  per  cent.'  (or  6  per  cent,  of  producer 
gas)  ought  to  be  employed.  This  kills  a  rat  within  about 
Ave  minntes. 

Air  containing  carbonic  oitide  does  not  become  inflammable 
nnMl  13  per  cent,  of  the  latter  ia  present.  {See  Clowes'  "  The 
Detection  of  Inflammable  Oas  in  Air,"  1896,  p.  2.)  There 
is  thns  an  amplii  mai^in  of  safety  if  the  mixture  sent  in 
contains  only  1-5  per  cent.  It  is  conceivable,  however,  that 
owing  to  defects  In  the  apparatus  or  abnormal  resistance  to 
the  air-current  the  proportions  might  vary.  In  the  first  place, 
the  mixture  of  gas  and  air  in  the  pipe  might  be  imperfect, 
the  lighter  producer  gas  remaining  at  the  top  and  the  air 
passing  below.     To  ascertain   whether  this    happened    I    took 
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sampIeB  from  the  top  and  bottom  of  the  pipe  at  about  20  feet 
beyond  the  point  of  junction  of  the  streams  of  producer  gas 
and  air. 

The  oxygen  percentage  was  found  to  be  exactly  the  same  (19'30 
per  cent.)  in  the  two  samples,  so  that  the  mixture  was  perfect, 
there  being  7*66  per  cent,  of  producer  gas  pi'";Bent  both  abore  and 
below.  I  also  pBurtially  blocked  the  outlet  with  bricks,  so  as  to 
increase  greatly  the  resistance  to  the  air  current.  A  sample  gave 
19*18  per  cent,  of  oxygen,  so  that  the  perce'itage  of  producer  gas 
was  only  very  slightly  (-64  per  cent.)  altered.  Increase  of  resist- 
ance in  the  purifier  could  only,  of  course,  lead  to  a  diminution 
(from  leakage  back  through  the  exhauster)  in  the  percentage  of 
producer  gas,  and  could  not,  therefore,  be  a  source  of  danger.  In 
the  course  of  the  experiments  I  could  .see  no  danger  of  the 
mixture  ever  becoming  inflammable.  In  order,  however,  to  keep 
its  composition  as  constant  as  possible,  and  for  other  reasons, 
I  think  it  would  be  desirable  to  provide  escape  valves  both 
on  the  current  of  gas  between  the  generator  and  purifier,  and  on 
the  main  current  beyond  the  point  of  mixture  of  air  and  gas. 
These  valves  should  open  as  soon  as  the  pressure  exceeds  about 
6  inches  of  water  on  the  producer  gas  current,  and  2  inches  on  the 
main  current. 


APP.  B,No.». 

On  the  use  of 
Oarbonic 
Oxide  for  Det- 
troyiD?  Bat8 

onPlairue'- 
Infected 
Vessels ;  by 
Dr.  Haldane 
F3.8. 


Description  of  an  experiment  on  a  fioiise-boat. 

With  a  view  to  roughly  testing,  so  far  as  possible  ashere,  the 
action  of  the  poisonous  gas,  the  following  experiment  was  made  at 
Oxford. 
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A  house*boat  was  moored  opposite  the  apparatus,  which  had 
been  set  up  on  the  bank  of  the  river.  The  arrangement  of  rooms 
in  the  house-boat  is  shown  in  the  accompanying  diagram.  The 
total  cubic  capacity  was  about  2,000  feet.  The  pipe  of  the  appa- 
ratus was  inserted  through  an  open  window,  and  the  rest  of  the 

89^  ^  ^  ^ 


FBBSEBVED  FOOD  STUFFS. 

FIATE    I. 

FIQ.  1. 

jMthogenie  jeast  growing  on  tlie  Hlanting  surface 
nsnl  mym^  inoalstion. 

[Natonl  BiM.] 


Streak  cnlture  of  same  microbe  on  gelatine  after  several  dujo' 
incnbaiion. 


[Natural  size.] 


Colonies  of  same  aiicrobe  on  the  surface  of  agar  i 
after  two  days'  incubation. 


[Hagnifying  power  14.] 


Fig.  6. 

Film  specimen  of  contpnte  of  tamoor  of  testis,  developed  in  a 
guiaea-pig  after  subcutaneous  inocalation  in  the  groin  vt& 
cnltnre  of  the  yeast ;  showing  nnmeroas  typical  yeast  cella  and 
one  cylindrical  form. 

[Magnifying  power,  5'X).] 


Fig.  7. 

Section  throagh  the  llenm  of  gnlnea-pig,  ^ter  intraperitone*! 
injection  with  culture  of  the  microbe.  In  the  mucosa  (upper 
part  of  figure)  crowds  of  yeast  cells  and  a  few  cylindrical 
forms,  the  same  in  the  suh-mucouB  lymph  tissae  (lower  part  of 
fignre). 

[Magnifying  power,  125.] 
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PRESERVED  FOOD  STUFFS. 

PLATE  III. 

Fig.  8. 

From  the  same  specimen  (mucosa)  as  in  preceding  figare,  but 
more  highly  magnified. 

[Magnifying  power,  300.] 


Fig.  9. 

From  a  section  through  a  nodule  of  the  lung,  of  a  guinea-pif? 
injected  subcutaneously  in  the  groin  with  culture  of  the  yeast. 
Showing,  amongst  the  cells  constituting  the  tumour,  numerous 
typical  yeast,  and  one  cylindrical  form. 

[Magnifying  power,  500.] 


Fig.  10. 

Film  specimen  of  the  contents  of  a  tumour  produced  in  the 
groin  of  a  guinea-pig  after  injection  of  culture  of  the  yeast. 
The  gelatinous  interstitial  material  between  the  yeast  cells 
(drawn  out  in  the  shape  of  filaments)  is  well  seen;  a  few 
cylindrical  forms. 

[Magnifying  power,  500.] 


Fig.  11. 

Section  tlirough  the  lower  dorsal — upper  lumbar  ree^ion  of  the 
spinal  cord  of  a  rabbit,  whicb  some  5 — (>  weeks  previously  had 
been  injected  intravenously  with  culture  of  the  yeast.  In  the 
region  of  Clarke's  column  is  a  granuloma  in  the  right  half  of 
the  cord,  deranging  the  anterior  grey  horn. 

[Magnifying  power,  12.] 


Csntte  at  thfl  nme  gnsnloaAH  In  pnTioss  flgnv^  morelii^ily 
■ugnifled.  (bowing  mawMi  of  tlia  Taait  Mils  in  nagratte  time. 

[Magnifying  power,  200.] 


8«ction  through  right  spinal  ganglion  in  the  r^on  of  abon 
grannloma,  showing  mnch  inflammatory  infiltration. 


[Magnifying  power,  85.] 


Fart  of  same  ganglion  as   in  previons   figare,  more   highly 
magnified,  showing  nnmerotui  yeast  cells. 

[Magnifying  power,  200.] 
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PRESERVED  FOOD  STUFFS. 
PLATE  III. 

Fig.  8. 

From  the  same  gpecimen  (mucosa)  as  in  preceding  figare,  but 
more  highly  magnified. 

[Magnifying  power,  300.] 


Fig.  9. 

From  a  section  through  a  nodule  of  the  lung,  of  a  guinea-pig 
injected  subcutaneously  in  the  groin  with  culture  of  the  yeast. 
Sho^ving,  amongst  the  cells  constituting  the  tumour,  numerous 
typical  yeast,  and  one  cylindrical  form. 

[Magnifying  power,  500.] 


Fig.  10. 

Film  specimen  of  the  contents  of  a  tumour  produced  in  the 
groin  of  a  guinea-pig  after  injection  of  culture  of  the  yeast. 
The  gelatinous  interstitial  material  between  the  yeast  cells 
(dra^wn  out  in  the  shape  of  filaments)  is  well  seen ;  a  few 
eylindrical  forms. 

[Magnifying  power,  500.] 


Fig.  11. 

Section  through  the  lower  dorsal — upper  lumbar  region  of  the 
spinal  cord  of  a  rabbit,  which  some  5 — 6  weeks  previously  had 
been  injected  intravenously  with  culture  of  the  yeast.  In  the 
region  of  Clarke's  column  is  a  granuloma  in  the  right  half  of 
tlie  cord,  deranging  the  anterior  grey  horn. 

[Magnifying  power,  12.] 


[Magnif  jring  power,  1,000.] 


Fia.  21. 

From  a  caltitre  of  alightly  attentiiited  borine  tubercle  bacilli  ; 
the  caltare  was  on  glycerine  agar  and  had  been  growing  for  aboat 
5  days.  The  dark  bacilli  are  acid  £a8t  tnbercle  bacilli  that  have 
retained  the  fnchsin,  the  light  bacilli  ate  acid  weak  tnbercle 
bacilli  which  have  lost  the  fnchsin  colour  and  taken  the  (second) 
bine  contrast  st^n. 


[Magnifying  power,  1,000.] 
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STEEFTOOOOOUS   SOABIATIH^. 

PLATE  VII. 

Fig.  1. 


•    • 


Microscopical  preparation  made  from  a  colony  ol  S.  ecarlatinse 
of  18  hoars*  growth  on  serom  at  37^  C.  The  sernm  was  inocu- 
lated with  Tir.vTnr  c<^-  o^  ^^^  tonsillar  secretion  of  case  III.  on 
the  4th  day  of  scarlatina.    The  coherency  of  the  gro^h  is  here 

BOCu* 

[Blagnifying  power,  18.] 


Fig.  2. 

Part  of  the.  same  preparation  under  a  high  power.    Some  of 
the  individuais  show  a  spindle,  some  a  bacillary  tendency. 

[Magnifying  power,  1,000.] 


Fio.  3. 

Prepaiution  made  from  a  colony  of  scarlatinas  of  48  liours* 
growth  on  serum  at  37^  C.  The  serum  had  been  inoculated 
with  ^sjijf;9jf^  cc.  of  the  tonsillar  secretion  of  Case  V,  on  the 
&th  day  of  scarlatina.  Spindle-shaped  forms  are  here  particularly 
well  seen. 

[Magnifying  power,  1,000.] 


on  the  Ilth  day.  The  organiEKi  was  ieolatec  from  the  tonsillar 
secretion  of  a  case  on  the  8th  day  of  scarlatina.  Spindle  and 
bacillary  forms  are  seen  amoDg  the  cocci. 

[Magnifying  power,  1,000.] 


Impression- preparation  of  a  colony  oi  S.  pyogenes,  isolated 
from  the  same  case,  and  kept  under  the  same  conditions.  No 
spindles  or  bacillary  forms  are  here  seen. 


[Magnifying  power,  1,000.] 
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STRBPTOCOCOOS  SCARLATINA. 

PLATE   IX. 

S.  Scarlatina  t;.  B.  DiPHTHSRiiE. 

Pio.  7. 

Microscopical  preparation  of  the  growth  on  serum  in  1  day  at 
37^  C.  of  the  laboratory  caltore  of  B.  diphtherise.  Stain, 
methylene  bine. 

[Magnifying  power,  1,000.] 


Fig.  8. 

The  growth  under  the  same  circumstances  of  an  example  of 
S.  scarlatinse  isolated  from  ^ui^Vijij  cc.  of  the  tonsillar  secretion 
of  Cape  Vn.  The  resemblance  of  some  of  the  bacillary  forms  to 
those  in  Fig.  7,  is  obvious. 

[Magnifying  power,  1,000.] 


FlO.  9. 

Sub-culture  in  broth,  1  day,  37°  C,  from  the  culture  seen  in 
Fig.  7.    Small  clumps  of  diphtheria  bacilli  are  seen. 

[Magnifying  power,  1,000.] 


FlO.  10. 

Similar  sub-culture  from  the  culture  seen  in  Fig.  8.  The 
streptococcus  ptase  of  S.  scarlatinae  has  been  brought  out  by  the 
tluid  medium. 

[Magnifying  power,  1,(XK).] 


Similar  growth  of  H.  Bcarlatine  shown  ia  Fig.  li.    Compare  the 
bacillary  tendency  here  seen  with  the  last  Fig. 


Agar  growth,  1  day,  37°  C,  of  8.  pyogenes  shown  in  Pigs.  11  and 
13.     Here  again  coccna  forms  are  the  rale. 


Similar  growth  of  S.  Bcaplatine  shown  In  Figs  12  and  14.    The 
bacillary  tendency  is  here  again  seen. 

PlQ.  17. 

Gelatine  colony,  14th  day,  ot  the  fa.  pyogenes  shown  in  Figs.  11, 
16,  and  15.    The  individuals  are  cocoas  entirely.  ■ 


Similar  colony  of  the  S.  scarUtinae  shown  in  Km    12    14 
and  16.     Some  spindle  and  bacillary  forms  are  seen.  '      ' 
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STREPTOCOOCUS  SCARLATINA. 

PLATE  XI. 

Fig.  19. 

The  S.  8cariatiii»  shown  in  last  plate,  on  recoyery  from  spleen 
of  moQse.  Semm  growth,  I  day,  3V  C.  Bacillary  forms  are  seen 
as  before.    Compare  Fig.  14. 

[Magnifying  po¥7er,  1,000.] 


Fig.  20. 

The  same  organism,  on  recovery  from  a  farther  mouse  Serum 
growth,  1  day,  37^  C.  Bacillary  forms  are  seen  as  before.  Compare 
Fig3.  14  and  19. 

[Magnifying  power,  1,000.] 


Fig.  2L 

The  same  organism.    Broth,  1  day,  37°  C.    The  streptococcug 
phaae  is  brought  out  by  the  fluid  medium. 

[Magnifying  power,  1,000.] 


The  same  organism.     Serum  growth,  1  day,  on  recovery  from 
noQBe,  now  indistinguishable  from  S.  pyogenes. 

[Magnifying  power,  1,000.] 


Streptococcna  No.  1  (3.  ecarlatinn)  from  same  case.  Semm 
growth,  1  day,  on  recovery  from  heart's  blood  of  third  moaae. 
Bacillary  forme  and  conglomeration  are  as  clear  as  in  the  first  place. 


[Magnifying  power,  1,000.] 
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BTREPTOOOCCUS    SCARLATINA. 

PLATE   XIIL 

Fig.  26. 

8.  BcajrlatinflB  of  Case  VI.,  as  recovered  from  lymphatic  gland  of 
.  gainea-pi^  that  saccumbed  on  the  7th  day  and  gave  no  growth 
rom  its  blood  and  organs.  Sab-culture  in  serum  condensation 
hdd,  1  day,  37''  C,  from  a  single  colony.  Conglomeration  is  seen 
Bid  also  cliain-work. 

[Magnifying  power,  80.] 


Fig.  27. 


Part  of  same  preparation  under  higher  power,  showing  chains 
coniposed  of  coccus  forms  (few)  and  bacillary  forms  (many). 

[Magnifying  power,  500.] 


Fig.  28. 

Part    of  Fig  27  under  still    higher  power.     Bacillary  forms, 
some  ^with  swollen  ends  are  here  well  seen. 

[Magnifying  power,  1,000.] 


Fig.  29. 

&•  pyogenes  under  the  same  circumstances,  viz.,  serum 
condensation  fluid,  1  day,  37°  C.  This  organism  was  isolated 
from  -cjfiflTrujf  ^-  ^^  *^®  tonsillar  secretion  of  scarlatina,  Case  IV. 
Tlie  cliains  are  seen  to  be  composed  of  round  or  slightly  flattened 
cocci.      The  contrast  with  Fig.  28  is  obvious. 

[Magnifying  power,  1,000.] 
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BTBSPTOOOOOnS  80A.RLA.TINA 

PLATE  XV. 

Fig.  33. 

Streptooooooi  megmaB  and  Btreptococcos  Bcarlatine  isolated 
from  -nnrlvTV  "^  ^  '^  tonaillar  secretion  of  Case  IT,,  on  the  4th 
day  of  scamUiu.  Both  ^latine  cultares  are  20  days  old.  The 
growth  of  B.  j^cgenes  (tabe  I.)  is  smoother,  more  profuse,  and 
more  continQOtu  than  that  of  B.  BcarlBtinse  (tnbe  II). 


■      FIO.  34. 

ma  pyogeneB  and  an  instance  of  a  streptococcus  from 
icadaver immediately  indentifiable  with  S.  Bcarlittinte. 
<  onltnrea  are  1  days  old.  Tube  I.,  S.  pygones,  isolated 
«A  of  A  case  of  diphtheria  shows  more  profuse,  and 
ii  that  tabe  II.,  which  is  a  culture  of  S.  scarlutina 
aey  of  soarlatinal  cadaver  No.  IV. 


FlQ.  35. 

mltorw,  all  14  days  old.  Tube  I.,  the  streptococcus, 
oarrical  gland  of  ecariatioal  cadaver  No.  II.     Tube 

as,  from  spleen  of  a  case  of  pneumonic  plague  (H.C.L.). 

pyogeiMB,  from  heart's  blood  of  a  case  of  Bet-tictBinia 

xtm  disease  of  the  larynx.  Tnbe  IV.,  streptococcus, 
gland  of  scarlatinal  cadaver  No.  V.     The  appearance 

1  la  praotically  the  same  in  alt  four  cases. 


Otlatine  plate  oaltnre  for  apores,  tvVv  Sv^iQine  Haokbridg« 
Mil  H.  (heated  to  80°  0.  for  10  minnteB.)  In  lUoatratioa  of  the 
enormooa  number  of  B.  myaoides  in  soil  present  in  the  form  of 
fiporea,   [Part  I, — Series  2.] 

[Abont  oatanJ  riM.] 
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BACTERIA  IK  SOIL,  SEWAGE,  AND  SEWAGE 

OONTAMINATED  SOIL. 

PLATE  XVn. 

Ite.  S. 

Gelatine  ^  impreodoa  **  prepandon  of  the  gnnnlar  baciUas  of 
soil  (24  hours  at  20^  C.)  ;  stained  with  methylene-blne.  Isolated 
from  Hackbridge  soU  C.    [Fiui  L— Series  2.] 

[Ifagni^riog  power,  40L] 


Fig.  3. 
Same  as  Fig.  2,  bnt  a  higher  magnification. 


[Magnifying  power,  1,000.] 


Microscopic  preparatioo  from  a  broth  onltura  of  streptoooooiiB  1- 
(sewage  contaminated  soil)  :  stained  by  Oram's  method.  [Pari  I- 
— Series  1.] 

[Mttgnitying  power,  1,000.] 


Microscopic  preparation  from  a  broth  cnltore  of  streptococcus 
VII.  (sewage  contaminated  soil)  ;  stained  by  Gram's  method. 
rPart  I.— Series  2.] 


TJ 


[Magnifying  power,  500.] 


PLATE  XVm. 
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Microscopic  preparation  from  a  broth  cnlture  of  Btreptococcas  I, 
(aewiige  cimtaminated  soil) ;  Btaiaed  by  Gram's  method.  [Part  I. 
— Series  1,] 

[MagnifjiDg  power,  1,000.] 


Mioroscopic  preparation  from  a  broth  culture  of  streptococcus 
VI 1.  (sewage  contaminated  soil);  stained  by  Gram's  method. 
ri*art  I.— Series  2.] 


[Magnifying  power,  500.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XIX. 
FlO.  8. 

Same  preparation  as  Fig.  7,  bat  a  higher  magnification. 

[Magnifying  power,  750.] 


Fig.  9. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  A 
(sewage  contaminated  soil)  ;  stained  with  weak  carbol  fuchsin. 
[Part  I. — Series  3.] 

[Magnifying  power,  1,000.] 


Fig.  lU. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  B 
(sewage  contaminated  soil) ;  stained  with  weak  carbol  fuchsin. 
[Part  I.— Series  3.] 

[Magnifying  power,  1,000.] 


Fig.  11. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus  C 
(sewage  contaminated  soil) ;  stained  with  weak  carbol  fuchsin. 
[Part  I.— Series  3.] 

[Magnifying  power,  1,(XX).] 


[Magnifying  power,  500.] 


Same  as  Fig.  13,  bat  a  higher  magnificatioQ. 
[Magnifying  power,  1,060.] 


Microscopic  prt;paration  from  a  broth  cnltare  of  etreptococcuB 
(.3)  (sewage  contaminated  Eoil)  ;  etained  with  weak  c&rbol  fnchain. 
[Partll.— Series  A.] 


[Magnifying  power,  1,000.] 
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BACTERIA  IN  SOIL,  SEWAGE,  AND  SEWAGE 

CONTAMINATED  SOIL. 

PLATE  XXI. 

PlO.  16. 

Microscopic  preparation  from  a  broth  coltnre  of  streptococcns 
(4)  (sewage  contaminated  soil)  ;  stained  with  carbol  fuchsin. 
[Part  II.— Series  A.] 

[Magnifying  power,  1,000.] 


PlO.  17. 

Microscopic  preparation  from  a  broth  cultiire  of  streptococcas 
(6)  (sewage  contaminated  soil)  ;  stained  with  weak  carbol  fuchsin. 
[Part  II.— Series  A.] 

[Magnifying  power,  1,000.] 


Pro.  18. 

Microscopic  preparation  from  a  broth  culture  of  streptococcus 
(7)  (sewage  contaminated  soil) ;  stained  with  weak  carbol  fuchsin. 
[Part  II.-  Series  A.] 

[Magnifying  power,  1,000.] 
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Fig.  20. 

Same  aa  Fig.  19,  but  a  higher  magnificatioD. 
[Magnifying  power,  1,000.] 
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CHICHESTER    WATERS. 

PLATE  XXIII. 

Fig.  1. 

Microscopic  preparation  from  a  broth  culture  (48  hours  at  37**  C.) 
of  water  streptococcus  (1);  sample  B^;  stained  by  Gram's  method. 

[Magnifying  pow«r,  1,000.] 


Fig.  2. 

Microscopic  preparation  from  a  broth  culture  (48  hours  at  37°  C.) 
of  water  streptococcus  (2);  sample  B^ ;  stained  by  Oram's  method. 

[Magnifying  power,  1,000.] 


Fig.  3. 

Microscopic  preparation  from  an  Agar  culture  (24  hours  at  37°  C.) 
of  water  streptococcus  (2);  sample  A' ;  stained  by  Gram's  method, 

[Magnifying  power,  1,000.] 


Fig.  4. 

Microscopic  preparition  from  a  broth  culture  (2  days  at  20"  C. 
of  water  streptococcus  (3);  sample  A^ ;  stained  by  Gram's  method 

[Magnifying  power,  500.] 


Fig.  7. 

MicroBcopic  preparatioa  from  an  Agar  caltnre  (24  hoars  at  37°  C.) 
of  water  [Microbe  6]  ;  aample  J'  j  stained  by  Gram's  method.  It 
was  not  found  possible  Batisfactorily  to  identify  this  microbe  with 
the  streptococcns  class  of  micro-organism. 

[Magnifying  power,  500.] 


Microscopic  preparation  from  a  broth  cultaro{24hoor8at37°C.) 
of  water  streptococcus  (7);  sample  M' ;  stained  by  Gram's  method. 

[Masmifying  power,  500.] 
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CHICHESTER  WATERS. 

PLATE  XXV. 

FlO.  9. 

Same  preparation  as  Fig.  8,  but  a  higher  magnification  ;  water 
streptococcus  7. 

[Magnifying  power,  1,000.] 


FlO.  10. 

Microscopic  preparation  from  a  broth  culture  (24  hours  at 
37°  C.)  of  water  streptococcus  (8)  ;  sample  M^ ;  stained  by  Oram's 
method. 

[Magnifying  power,  1,000.] 


Pig.  11. 

Microscopic  preparation  from  a  broth  culture  (48  hours  at 
37®  C.)  of  water  streptococcus  (9) ;  sample  1* ;  stained  by  Gram's 
method. 

[Magnifying  power,  500.] 


Fig.  12. 

Same  preparation  as  Fig.  11,  but  a  higher  magnification  ;  water 
streptococcus  (9). 

[Magnifying  power,  1,000.] 


FlQ.  14. 

Qelatine  "shake"  cultures  (24  hoare  at  20°  C.)  of  sample  1'. 
The  left  tube  contains  10  cc.  (bacterial  contents  of),  and  the  right 
tube  100  cc.  (bacti^rinl  contents  of).  Here  the  result  ia  positive  in 
both  cases. 

[About  natural  size,] 
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CHICHESTER  WATERS. 

PLATE  XXVII. 

Pig.  15. 

Anaerobic  milk  cnltares  as  for  B.  enteritidis  sporogenes.  The 
left  tube  containd^  10  cc.  (bacterial  contents  of),  the  middle  tube 
100  cc.  (bacterial  contents  of),  and  the  right  tube  200  cc. 
(bacterial  contents  of)  of  sample  F^  The  tubes  were  heated  to 
80°  C.  for  10  minutes,  and  cultivated  under  anaerobic  conditions 
at  a  temperature  of  37°  C.  for  2  days.  Yet  the  results  were  quite 
negative  as  regards  B.  enteritidis  sporogenes.  The  figure  is  of 
interest  from  the  negative  point  of  view.  It  shows  that  B. 
enteritidis  sporogenes  may  be  absent  from  200  cc.  of  some  waters. 
Yet  crude  sewage  almost  invariably  yields  a  positive  result  with 

[Slightly  reduced.] 


FiQ.  8. 

A  Bimilar  pl&te  of  another  eintilar  cockle.  The  colonies  are  all 
of  the  same  kind,  viz.,  those  of  the  typhoid  bacUIna.  From 
thlB  it  appeare  that  the  typhoid  bacillnB  of  the  infected  Bea  water 
had  not  only  entered  the  alimentary  canal  of  the  animal,  bat  had 
aotaally  mnltiplied  therein. 

[Natural  ^se.] 
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APPENDIX   C. 


Reports  on  Research  Work  in  connection  with 

Glycbrinated  Calf  Lymph. 


Introduction  ;  By  Dr.  F.  R.  Blaxall. 

The  study  of  vaccine  as  obtained  from  the  calf,  and  of  the 
changes  which  take  place  in  it  dnrin^  the  process  of  glycerination 
and  in  the  period  of  storage  prior  to  its  issue,  presents  a  large  and 
complex  field  for  investigation  ;  and  it  is  from  knowledge  derived 
from  such  investigation  that  we  can  alone  expect  to  ensure  the 
attainment  of  a  vaccine  pure  in  itself  and  certain  in  action.  The 
empiricism  of  the  older  method  of  vaccination,  to  a  large  extent, 
left  unexplored  the  principles  which  underlie  the  production  of  a 
vaccine  possessing  the  most  desirable  properties  and  retaining 
none  but  these  properties.  So  many  are  the  conditions  that  go  to 
the  securing  of  such  a  vaccine,  and  so  complex  are  the  biological 
phenomena  of  its  origin — liable  as  they  are  at  any  moment  to 
undergo  change  through  slight  variation  in  atmospheric  conditions, 
li^ht,  humidity  of  temperature  or  altered  nutrition — that  there 
is  needed  most  patient  and  painstaking  research  to  arrive  at  a 
definite  exposition  of  even  the  most  simple  of  these  principles. 
Accordingly  we  have  confined  our  investigations  in  the  first  place 
to  the  simpler  subjects,  especially  to  those  most  directly  concerned 
with  the  results  of  glycerination.  In  this  sense  the  aim  of  our 
work  has  been  twofold.  In  the  first  place,  to  follow  up  the  study 
of  the  bacteriological  flora  associated  with  calf  lymph  in  as  com- 
plete a  way  as  possible ;  and  secondly,  to  ascertain  the  limitations 
of  the  specific  virus  of  vaccine  apart  from  and  in  conjunction 
with  glycerine  under  various  influences,  parallel  study  being 
meanwhile  carried  on  as  to  the  limitations  of  the  extraneous 
organisms.  This  scheme  of  work,  devised  in  consultation  with 
my  colleagues  Mr.  H.  S.  Fremlin  and  Dr.  A.  B.  Green,  has  been 
divided  and  carried  out  between  us  under  conditions  of  reciprocal 
assistance.  The  greater  part  of  the  actual  work  has  been  per- 
formed by  Mr.  Fremlin  and  Dr.  Green  ;  of  that  which  appears 
under  my  name  I  wish  to  express  my  indebtedness  to  them  for 
continuing  it  when  I  have  been  prevented  from  carrying  it  on  in 
its  proper  sequence. 


The  Bacteriological  Flora  op  Lymph. 

In  continuation  of  the  work  on  the  "Bacteriological  Flora"  of 
Ijlycerinated  calf  lymph,  on  the  ordinary  aerobic  culture  of  which 
Mr.  Fremlin  contributed  a  paper  last  year,  Dr.  Green  has  in  the 
r^ular  routine  of  laboratory  work  examined  530  samples  of 
lymph  in  the  same  way  as  before,  not  only  in  regard  to  enumera- 
tion of  organisms  contained  in  the  lymphs,  but  also  with  a  view  to 
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the  isolation  and  identification  of  the  several  species.  Dr.  Greenes 
observations  corroborate  Mr.  Fremlin's  in  every  respect.  He 
finds  that  there  4s  practically  but  little  variation  in  the  numbers  of 
organisms  present  in  the  lymphs  as  we  collect  them,  and  that  the 
species  correspond  almost  exactly  with  those  already  described  in 
regard  to  both  frequency  of  occurrence  and  predominance.  No 
organism  was  found  in  the  lymphs  difl^ering  from  those  described 
in  Mr.  Fremlin's  report.  These  observations  are  based  on  the 
examination  of  some  4,770  plate  cultures. 

This  subject  of  the  bacteriological  flora  of  lymphs  and  the 
cultural  properties  of  the  micro-organisms  has,  however,  been 
pursued  further.  For  though  previous  experience  had  led  me  to 
believe  that  the  examination  of  glycerinated  calf  lymph  by  means 
of  cultures  on  ordinary  agar  plates  afl*orded  the  b^t  and  most 
accurate  method  of  sorting  out  the  contained  extraneous  organisms, 
it  was  considered  desirable  to  investigate  the  snbject  more  fully 
so  as  to  ascertain  whether  other  methods  of  procedure  might  not 
disclose  the  occasional  or  constant  presence  of  micro-organisms 
hitherto  undescribed.  Special  interest  attached  to  this  quest  in 
view  of  statements  which  appeared  in  the  "  Report  of  The  Lancet 
Special  Commission  on  Glycerinated  Calf  Vaccine  Lymphs."  •  In 
the  examinations  there  detailed,  agar  and  gelatine  in  plates,  and 
glucose  agar  in  tubes  were  the  culture  media  used.  The  agar 
plates  were  incubated  at  blood  heat  and  the  gelatine  plates  at 
20°  C.  to  21°  C. ;  and  it  seems  to  have  been  the  experience  of  the 
Commissioners  that  more  micro-organisms  grew  upon  the  agar 
than  on  the  gelatine  media.  In  this  connection  they  made  the 
remark  that  **  the  results  obtiiined  with  the  agjir  plates  are  looked 
upon  a8  the  more  important,  because  most  of  the  irritant  and 
parasitic  micro-or^^anisms  ^^row  more  readily  at  the  temperature 
ol'  the  body  than  they  do  at  the  temperature  of  the  room.''  In 
his  exi)erim(nts  however  with  ^'elatine  Mr.  Kremlin  shows  that 
the  extran(H)us  organisms  present  in  glycerinated  calf  lymph 
develop  as  well  at  room  temj)erature  as  at  body  temperature,  and 
as  well  or  even  better  on  gelatine  as  on  agar.  Again  in  The  Lanal 
Report  it  is  definitely  stated  that  glucose  agar  tubes  were  inoculated 
and  kept  at  body  temperature  (whether  as  '*  shake  "  cultures  or 
^^•olled  "  tubes  is  not  exjdained),  and  it  is  allirmed  that  *' the 
glucos.'  agar  results  are  of  importance,  because  they  bring  into 
prominence  the  anaerobic  organisms  which  do  not  make  their 
api)earance  citlier  on  agar  or  gelatine  plates"  ;  and  again  there  is 
the  statement  that  ''  of  tlu'se  sj)ore-bearing  organisms  a  certain 
j)ropoition  are  anafTobic,  and  can  (mly  be  grown  under  anaerobic 
conditi(ms,  as,  for  exam])le,  in  glucose  agar  tubes,''  indeed 
throughout  77//'  Ldnrrt  l\ej)ort  organisms  are  called  anai'Tobic  if 
they  made  their  ap]Haranee  in  glucose  agar  tubes.  The  use  of  the 
term   'Mnaen)bie"   in   this   wav   is  altogether  witliout    suflicient 

ft 

warrant,  (ii-owth  in  glucose  agar  (b)es  not  neci'ssarilv  mean 
aiKU'robiosis.  It  is  true  that  strictly  aiiai'robic  organisms  will 
grow  in  glucose  agar  stabs,  as  for  instance  W.  tetani  ;  but  the 
anaer(»bic  jM-oj>eriies  of  H.  tetani  are  shown  by  the  fact  that  it  will 
nor  grow  aerobicaily  ;  nevertheless  not   a  particle  of   evidence  is 
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giTen  thronghont  77ie  Lancet  Report  to  show  that  an  organism 
found  capable  of  growth  in  a  glncose  agar  tabe  was  not  equally 
capable  of  growth  ander  aerobic  conditions.  Until  such  evidence 
is  Rnpplied  it  is  not  possible  to  accept  the  organisms  capable  of 
growth  in  glacose  agar  tabes  as  anaerobes. 

Mr.  Fremlin  has  devoted  much  time  and  pains  to  this  particnlar 
sabject,  and  in  a  number  of  experiments  shows  plainly  that 
amongst  the  extraneous  micro-organisms  present  in  glycerinated 
calf  lymph  as  prepared  in  the  Board's  laboratories,  there  was  not 
found  a  single  micro-organism,  spore  bearing  or  otherwise,  which 
could  be  regarded  as  anaerobic.  Further,  he  finds  that  all  the 
eiLtraneous  organisms,  with  the  exception  of  bacillus  subtilis,  are 
fully  capable  of  growth  under  the  strictest  anaerobic  conditions, 
as  well  as  a^robically.  In  another  paper  Mr.  Fremlin  has  enquired 
into  the  pathogenic  properties  of  some  of  these  extraneous 
organisms,  and  he  records  the  results  of  a  series  of  experimental 
injections  into  rabbits  and  guinea-pigs  of  cultures  of  staphylococci 
fonnd  in  calf  lymph. 

Limits  of  Resistance  of  il\e  Specific  Element  of   Vacanr, 

The  second  part  of  our  investigations  was  designed  to  ascertiiin 
the  limits  of  resistance  of  the  specific  vaccine  virus  under 
various  influences.    On  this  subject  our  work  deals  with — 

(1.)  The  effect  of  the  absence  or  presence  of  air  on  glyceri- 
nated  calf  lymph ; 

(2.)  The  effect  of  heat  on  fresh  unglycerinated  calf  lymph  ; 

(3.)  The  effect  of  various  disinfectants  and  other  chemical 
substances  on  calf  lymph  in  comparison  with  the 
effect  produced  by  glycerine  ; 

(4.)  The  effect  of  desiccation  on  fresh  calf  lymph  ; 

(5.)  The  effect  of  Rontgen  rays  on  glycerinated  calf  lymph. 

Dr.  Green  contributes  a  study  of  the  histology  of  the  blood  of 
calves  before  and  after  vaccination. 

Some  experimental  work  has  also  been  done  by  Mr.  Fremlin, 
Dr.  Green,  and  myself  to  ascertain  what  animals  are  susceptible 
to  vaccinia.  So  far,  we  have  found,  besides  the  human  being  the 
monkey  and  the  calf,  that  the  dog,  the  pig,  the  rabbit,  the  guinea- 
pig,  the  mouse,  the  hen,  and  the  duck  yield  all  of  them  vesicles 
more  or  less  typical ;  and  further  that  from  the  local  reaction 
produced  in  each  material  can  be  obtained  capable  of  giving  rise 
to  typical  vesicles  when  transferred  to  the  calf.  Of  the  animals 
used,  the  pigeon  alone  has  so  far  proved  insusceptible/ 
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ex)>eri mental   neriea   waa   incubated   at    18°  C,  and  another  at 
22°  C. 

The  use  of  gelatine  ae  a  culture  medium  has  two  diBadvantafires. 
The  first  ie  that  it  melts  or  liquefies  at  a  low  temperature,  aboat 
25°  C,  and  in  laboratories,  more  eBpeciallf  in  summer,  the  room 
temperature  not  infrequently  exceeds  this.  It  is  necessary,  there- 
fore, lo  incubate  gelatine  plates  in  special  incubators  cooled  by 
ice  or  water,  but  even  the  best  of  these  are  liable  to  considerable 
variations  of  temperature. 

The  second  disadvantage  is  that  a  great  number  of  micro- 
organisms  have  the  property  of  liquefying  thfl  gelatine,  and  this 
vnry  rapidly.  When  this  occurs,  enumeration  of  colonies  and 
isolation  and  identification  of  species  are  rendered  impossible. 
Both  these  drawbacks  a^e  more  marked  with  media  containing 
the  smaller  proportion  of  gelatine. 

The  following  tables  show  the  number  of  colonies  obtained  on 
gelatine  and  agar  plates,  inoculated  with  the  same  quantities  of 
the  same  samples  of  glycerinated  calf  lymph,  established  at  the 
same  time,  and  incubated  under  the  same  conditions. 


^ 


The  figures  given  are  averages  derived  from  80  experiments. 
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PLATB8   IXCUBATBD  AT  W  C. 


Tboe  Ineabtttad. 


Number  of  Coloniet  Found. 


Agmr. 


I      OelAtine. 


Platbs  Incubatbd  at  22^  C. 


Number  of  Colooiet  Found. 

Time  iacahafeed. 

Agar. 

Gklmtine, 

•    24  boon          

600 

7,500 

48  houzs          

4«,000 

43,600 

4  OAJS...           ...            ... 

1 

63,000 

1 
1 

Bntirelj 
liquefied. 

From  this  it  would  appear  that  at  18^  C.  organiBms  develop 
more  rapidly  and  in  greater  number  on  gelatine  than  on  agar,  and 
that  at  22^  C.  this  more  rapid  growth  dnring  the  first  24  hoars  is 
very  marked. 

The  rapid  liquefaction  of  the  gelatine  which  took  place  before 
all  the  colonies  had  had  sufficient  time  to  properly  develop  pre- 
vented their  enumeration,  bui  there  is  little  doubt  that  the  number 
of  organ lams  developing  on  the  gelatine  would  have  been  as  great 
as  that  on  agar. 

The  {dates  incubated  at  16°  C.  may  be  kept  some  days  before 
they  show  much  sign  of  liquefaction,  but  the  temperature  is  too 
low  to  be  &vourable  to  the  growth  of  the  staphylococci. 

The  plates  incubated  at  22^  C.  usually  show  sign  of  liquefaction 
after  tbe  second  day,  and  therefore  the'  time  is  hardly  sufficient  tc 
aUow  all  the  colonies  to  develop. 


The  prepanktion  of  5  per  cent,  gelatine  ia  attended  with  con- 
Biderable  difficulty,  since  the  slightest  overheating  during  the 
proceBB  of  mannfacture  ajid  sterilisation  is  snfBcient  to  prevent  the 
gelatine  from  setting.  Plates  eetabliBhed  from  this  gelatine  show 
almost  exactly  similar  results  to  those  obtained  with  7^  per  cent, 
and  10  per  cent,  gelatine.  The  organisms  develop  extremely  well, 
and  any  liqnefactive  power  they  poesess  is  shown  very  early. 
This  medium  like  the  last  ia  usetnl  to  separate  liquefying  from 
non-1  iquefyiug  organisms. 

The  rapid  liquefaction  of  this  gelatine  renders  it  nselesB  for  the 
enumeration  of  colonies  of  Staphylococci,  the  original  plate 
showing  distinct  sign  of  liquefaction  within  a  short  time  of  ita 
inoculation . 


This  medium  which  contained  10  per  cent,  gelatine,  and 
2  per  cent,  glucose  was  prepared  In  the  same  way  as  ordinary 
gelatine. 

It  was   nsed  to  observe   whether  the  addition  of  engar  was 
favourable  or  otherwise  to  the  growtJi  of  organisms,  and  to  note 
whether  any  species  occnrred  which  had  not  been  met  with  on 
.ordinary  media. 
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The  resultB  of  eight  experiments  showed  that  all  the  usual 
species  found  on  beef  broth  agar  or  on  gelatine,  when  inoculateil 
with  lymph  and  incubated  at  22°  C^  occurred  also  on  this 
medium. 

The  chief  difference  noted  was  that  the  colonies,  although 
equally  numerous,  were  usually  poorly  developed.  This  was  seen 
markedly  on  the  dilution  plates. 

This  medium  therefore  has  no  distinct  advantages. 

Thus  these  experiments  indicate  that  gelatine  media  are  by  no 
means  to  be  regarded  as  inferior  to  agar  media  for  the 
development  of  the  extraneous  organisms  of  glycerinated  calf 
lymph,  on  the  contrary  the  gelatine  plates  show,  after  the  same 
period  of  incubation  at  the  same  temperature  (22^  C.)  a  greater 
number  of  colonies  than  the  corresponding  agar  plates.  Special 
note  may  be  made  of  the  ^t  that  for  the  satis^ctory  employ- 
ment of  gelatine  media  great  care  must  be  exercised  in  alkalini- 
sation,  and  that  the  temperature  of  incubation  must  not  be  less 
than  18°  C. 


on  either  af^ar  or  gelatine  plates.  This  dtaiemeot  being  at  variance 
with  our  previoDH  fcsperience  it  waa  ihooght  advisable  to  carr>' 
ont  further  wo[k  on  the  snbjecl. 

Thh  aim  of  the  work  was  threefold  ; — 

(1)  To  note  the  DQml>er  of  extraneooB  micru-ot^^anidms  of 

lymph  capable  of  growth  on  media  kept  under 
anaerobic  conditions,  aa  compared  with  those  occarrint; 
in  the  same  media  aerobically  treated. 

(2)  To  observe  the  different  species  capable  of  gro«Th  under 

thetM;  respective  conditions. 
I'.'i)  To  ascertain  whether  growth  of  anj-  species  was  strictlj- 
limited  to  the  media  placed  ander  anaerobic  conditions, 
or  to  the  media  under  aerobic  conditions,  that  is  to  say, 
whether  any  of  the  organisms  occurring  might  be 
regarded     as     obligaton.-    anaerobes    or   as    ol>ligalory 

To  these  ends  the  following  media  were  employed  :  — 
Peptone  beef  broth  agar,  hereinafter  called  "agar,"' 

Two  per  cent,  glucose  peptone  beef  broth  agar,  hereinafter 

calle<l    •'  flugar   agar," 
Agar   containing   one    per    cent,  uodium  formate. 
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Agar  containing  one  per  cent,  indigo  sulphate  of  soda. 


Ten  per  cent,  peptone  beef  broth  gelatine,  hereinafter  called 
"  gelatine.*' 

Ten  per  cent,  sugar  gelatine  ;  the  above  with  the  addition  of 
2  per  cent,  glucose. 

Peptone  beef  broth. 

Peptone  beef  broth,  containing  1  per  cent,  sodium  formate. 

Peptone  beef  broth,  containing  1  per  cent,  indigo  sulphate  of 
soda. 

With  these  a  large  number  of  experiments  has  been  made, 
extending  over  a  considerable  period  of  time.  The  amount  of 
work  entailed  has  been  much  enhanced  by  the  difficulty  of 
ensuring  complete  anaerobiosis,  and  by  the  necessity  of  proving 
that  strictly  anaerobic  conditions  prevailed. 

To  do  this  it  was  found  necessary  to  take  a  strictly  anaerobif^ 
organism,  such  as  bacillus  tetani,  to  serve  as  a  control.  If  then, 
the  conditions  were  such  that  bacillus  tetani  could  grow,  the 
anaerobiosis  was  considered  complete.  Where,  however,  growth 
of  this  organism  did  not  occur  (other  things  being  equal),,  it  was 
considered  as  evidence  that  oxygen  had  not  been  entirely 
excluded. 


Anaerobic  plate  cultivations. 

For  the  proper  establishment  of  plates  under  anaerobic  condi- 
tions, it  was  found  necessary  to  render  the  atmosphere  frt;e  from 
oxygen  by  means  of  hydrogen.  The  use  of  alkaline  pyrogallic 
solution,  though  repeatedly  tried,  was  not  found  to  give  satis- 
factory results. 

Considerable  difficulty  was  experienced  in  carrying  out  the 
hydrogen  method.  The  essential  point  is  that  the  liquefied 
medium  contained  in  the  plate  shall  not  ^'  set ''  until  it  is  thorou<^hly 
permeated  with  the  gas  and  is  thus  deprived  of  every  trace  iif 
oxygen.  Various  methods  of  subjecting  the  plates  to  th^- 
influence  of  hydrogen  have  been  tried  with  fair  success,  but 
none  has  been  found  that  is  always  reliable. 

The  apparatus  chiefly  used  was  in  the  form  of  a  bell  jar 
perforated  at  the  top  by  two  glass  tubes  controlled  by  stop-c(K*k:> 
to  allow  or*  ingress  and  egress  of  the  gas  of  the  experiment,  after 
the  pattern  of  Bulloch's  moditication  of  Botkin's  apparatus.  A 
further  modification  was  introduced  in  that  the  bell  jar  iMtifA  in  a 
glass  dish  instead  of  on  a  flat  plate  of  glass. 

When  in  use  this  glass  dish  was  flUed  with  liquid  paraffin, 
mercury,  or  other  substance,  so  that  there  was  pn>vide«l  a  most 
efficient  seal  against  escape  of  the  gas,  much  more  s<j  than  •  '/'ji>i 
be  obtained  by  the  ude  of  a  vaselined  glass  plate. 


from  the  glycerinated  lymph,  control  plates  were  also  set  ap  and 
kept  under  aerobic  conditions,  the  medinm,  time,  and  temperatore 
of  incubation  being  the  name. 

Results. — It  waa  fonnd  that  the  numbers  of  colonieB  which 
developed  on  the  plates  ander  anaerobic  conditions  corresponded 
to  those  which  developed  on  the  control  plates  under  aerobic  con- 
ditiona.  Practically  no  difference  could  be  distingniehed  between 
them. 

Further,  it  was  found  that  the  various  species  were  the  same 
under  both  conditions,  the  only  difference  being  that  bacillns 
snbtilis  was  never  found  on  the  anaerobic  plates. 

To  ascertain  whether  the  species  were  the  same,  and  lest  any 
should  escape  notice,  the  plates  were  carefully  examined,  both 
with  the  naked  eye  and  by  the  A.  A.  Zeiss  magnification.  Any 
colonies  about  which  doubt  existed,  and  any  not  recognised, 
were  picked  up  and  inoculated  on  to  sloping  gelatine  or  agar. 

These  in  every  instance  under  aerobic  conditions  proved  to  be 
colonies  of  organisms  usually  met  with  in  lymph  ;  namely, 
staphylococcus  pyogenes  aureus,  staphylococcus  pyogenes  albus, 
or  staphylococcus  cereus  albus. 

The  chief  difference  noted  between  the  coloaies  on  aoa§robic 
and  aerobic  plates  was  best  seen  on  the  dilution  plates.    On  these, 
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under  anaerobic  conditions,  the  colonies  of  staphylocoocns  pyo- 
g^Qes  aniens,  staphylococcas  pyogenes  albas,  and  staphylococcns 
o^^ns  albos  were  so  similar  that  it  -was  often  impossible  to  dis- 
tingoish  between  them. 

The  aureus  colonies  failed  to  show  their  distinctive  orange 
colour,  and  all  the  colonies  appeared  white,  greyish  white,  greenish 
white,  or  faintly  tinged  with  buff ;  it  was  only  by  means  of  sub- 
cultures on  gelatine  incubated  under  aerobic  conditions  that  the 
actual  species  could  be  determined. 

The  species  found  on  these  plates  were  : — 

Staphylococcas  pyogenes  aureus, 
Staphylococcus  pyogenes  albus. 
Staphylococcus  cereus  albus, 
Bacillus  unnamed  (hyaline  colonies). 
Bacillus  mesentericus  vulgatus. 
Bacillus  mesentericus  ruber. 

No  species  of  bacteria,  spore-bearing  or  otherwise,  were  observed 
on  the  anaerobic  plates  which  had  not  already  been  noticed  on 
plates  kept  under  aerobic  conditions. 

On  the  other  hand  bacillus  subtilis  was  the  only  organism 
which  occurred  on  aerobic  plates  inoculated  with  glycerinated  calf 
lymph  that  was  not  found  on  the  ana§robic  plates.  Bacillus 
BQbtilis,  as  is  well  known,  is  an  obligatory  aerobe. 


Experiments  tvith  Sugar  Agar. 

In  the  same  way  plates  of  sugar  agar  were  established  in 
16  instances  and  placed  under  anaerobic  conditions. 

Sugar  agar  serves  as  a  most  excellent  medium  for  the  growth  of 
aDaSrobio  organisms,  and  therefore  it  was  possible  that  use  of 
this  medium  might  conduce  to  growth  where  ordinary  agar  had 
fidled. 

It  was  found,  however,  that  the  number  of  colonies  which 
developed  on  this  medium  under  anaerobic  conditions  corre- 
sponded to  that  which  developed  on  the  same  medium  under 
aerobic  conditions,  and  further  that  this  correspondence  applied 
equally  to  ordinary  agar. 

Though  no  difference  in  number  could  be  distinguished,  it  was 
noted  that  the  growth  of  the  colonies  on  the  sugar  agar  plates  did 
not  appear  to  be  so  good  as  on  ordinary  agar,  suggesting  that  the 
organisms  present  found  no  advantage  in  the  sugar.  On  the 
dilution  plates  of  sugar  agar  under  anaerobic  conditions  the  want 
of  pigment  in  the  colonies  of  the  staphylococci  was  conspicuous. 


strict  anaerobic  coaditions  growth  occurred. 

It  woe  evident,  therefoi-e,  that  sodiam  formate  of  the  strength 
used  did  not  absorb  all  the  free  oxygen  present  in  the  tube. 


Atjar  cuntaining  1  per  thousand  Indigo  Sulphate  ufSuda. 

This  medium,  like  the  laBt,  gave  evidence  of  the  presence  of 
free  oxygen  and  was  therefore  considered  UBeleaa. 


ETpen'inents  ivith  li)  pvr  cent.  Peptone  Beef  Broth  Oelathte. 

Plat«8  of  gelatine  were  eslabliahed  from  glyceriniited  calf  lymph 
in  12  iuatancea  in  the  uaual  way,  placed  in  the  anaerobic  apparatus 
and  incubated  at  2U^  C.  for  seven  days. 

The  colonies  that  developed  on  this  medium  under  anaerobic 
conditions  corresponded  almost  exactly  with  those  which 
appeared  on  gelatine  under  aSi-obic  conditions  both  in  number, 
kind,  and  rate  of  liquefaction. 
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On  bofch  original  and  dilation  plates  the  colonies  were  perhaps 
a  little  smaller  than  those  growing  in  the  presence  of  air,  other- 
wise no  difference  was  noticed.  Although  nnmerons  sub-cultures 
were  made  no  micro-organisms,  spore-bearing  or  otherwise,  were 
obsenred  that  were  incapable  of  growing  both  aerobically  and 
ana^robically.  ^ 

Farther,  the  organisms  which  are  capable  of  causing  liquefaction 
of  the  gelatine  under  aerobic  conditions,  preserved  the  same  power 
under  anaerobic  conditions  and  to  the  same  degree. 


Exjperiments  ivith  Suga^  Gelatinr. 

There  wa^  no  marked  difference  noticeable  between  colonies 
occurring  on  this  medium  and  those  on  anaerobic  gelatine.  The 
species  in  both  cases  corresponded.  Twelve  experiments  were 
made. 


Ejeperimrnts  with  Peptone  Beef  Broth. 

Peptone  beef  broth  was  used  for  12  experiments  as  an  anaerobic 
cultivation  medium  in  the  following  ways  : — 

I.  Tabes  of  beef  broth  immediately  after  inoculation  with 
glycennated  calf  lymph,  were  rendered  anaerobic  by 
the  passage  of  a  current  of  hydrogen  through  them 
until  test  of  the  escaping  gas  showed  that  every  trace 
of  oxygen  had  been  expelled. 

II.  Tubes  of    beef  broth   containing  one  per  cent,  sodium 
formate. 

III.  Tabes  of  beef  broth  containing  one  per  thousand  indigo 
sulphate  of  soda. 

In  addition  to  these,  tubes  of  beef  broth  were  inoculated  with 
the  same  quantity  of  glycerinated  calf  lymph  and  placed  under 
aerobic  conditions  to  serve  as  controls. 


I. — Experiments  with  Beef  Broth  Rendered  Anakrobic 

BY  Means  of  Hydrogen. 

In  the  first  place,  in  order  to  ascertain  whether  any  multiplica- 
tion of  organisms  took  place  in  the  tubes  after  incubation  under 
anaerobic  conditions,  it  was  necessary  to  estimate  the  number  of 
organisms  present  in  a  given  quantity  of  the  beef  broth  im- 
mediately after  inoculation. 

For  this  purpose  tubes  of  beef  broth,  which  each  contained 
10  cc,  were  inoculated  with  one  loopful  of  glycerinated  calf 
lymph,  which  was  thoroughly  mixed  with  the   medium  in  the 


of  one,  but  proteus  bacilli  also  were  foand  in  five  of  the  eight 
tubes.  In  one  instance  this  organism  occurred  in  practically  pure 
culture. 

The  microscopic  Bpecimens  made  from  the  tubes  after  treatment 
corresponded  with  those  of  the  agar  plate  cultures.  That  is  to 
Bay  if  a  specimen  from  one  tube  showed  cocci,  the  corresponding 
plates  of  this  tube  revealed  anreuB  and  albns.  If  a  specimen 
showed  bacilli,  alone  or  mixed  with  staphylococci,  the  correspond- 
ing plate  showed  colonies  of  a  similar  bacillaa  alone  or  of  this 
bacillus  together  with  colonies  of  aureus  and  albus.  The  bacillus 
found  was  in  all  cases  the  same  from  the  various  tubes,  and  was  a 
BpecieB  belonging  to  the  Proteus  group. 

No  apore-bcaring  bacilli  were  ever  aeen  in  the  microscopic 
specimens  made  from  the  beef  broth  cultures,  nor  any  form 
of  micro-organism  differing  from  those  whose  growth  was  noted 
on  the  agar  plates. 


Results  of  Beef  Broth  tubes  treated  anaerobically  and  incubated 
0/20°  C./orl  days. 

These  tubes  were  inoculated  and  examined  in  exactly  the  same 
way    as    those    incubated    at    37°    C.      Twelve     experiments 
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performed  in  this  way  showed  no  organisms  per  loopfnl  before 
treatment,  but  1,150,000  colonies  after  treatment. 

These  figures  indicate  an  enormous  multiplication  of  organisms, 
since  one  loopful  of  the  mixture  at  the  time  of  inoculation  did 
not  contain  a  single  organism.  The  total  number  therefore  of 
organisms  present  in  the  mixture  at  that  time  must  have  been 
extremely  small. 

The  species  were  found  to  be  precisely  the   same  as  in  the 
;preceding  experiment,  the  same  proteus  bacillus  being  found  in 
tube. 


In  the  microscopic  specimens  no  organisms  were  seen  other 
'^han  those  which  showed  growth  on  the  control  agar  plates. 


XI.  AND  III.  Experiments  with  Beep  Broth,  containing 
1  PER  CENT.  Sodium  Formate,  and  1  per  thousand 
Indigo  Sulphate  op  Soda. 

Beef  broth  containing  sodium  formate  like  the  sodium  formate 
^igar  apparently  contained  free  oxygen,  so  was  not  further  used 
~^or  anaerobic  work,  and  the  same  objection  was  found  with  beef 
^roth  containing  1  per  thousand  indigo  sulphate  of  soda. 

With  regard  to  the  tubes  of  beef  broth  inoculated  with 
^a^lycerinated  calf  lymph  and  placed  under  aerobic  conditions,  it  is 
sufficient  to  say  that  the  agar  control  plates  after  incubation  for 
^8  hours  at  37^  C.  showed,  as  might  be  expected,  an  enormous 
Xnultiplication  of  organisms. 

From  10  experiments  the  average  number  of  organisms  per 
loopful  at  inoculation  was  17,  after  inoculation  2,000,000. 

Staphylococci  were  found  in  all  instances,  and  two-thirds 
«f  the  cultures  showed  the  same  bacillus,  belonging  to  the  Proteus 
^roup,  which  was  found  in  the  anaerobic  beef  broth  cultures. 

No  species  were  found  in  these  aerobic  cultures  which  had 
:iiot  been  seen  in  the  anaerobic  cultures. 


SUMMARY. 

Thus  these  experiments  show  : — 

(1)  That  glycerinated  calf  lymph  contains  no  organisms  which 
can  be  described  as  anaerobic  ;  that  is  none  which  are  capable  of 
growth  under  strict  anaerobic  conditions  and  iiicapable  of  growth 
under  aerobic  conditions. 

(2)  That  all  the  extraneous  organisms  are  facultative  anaerobes, 
that  is  can  grow  under  either  aerobic  or  anaerobic  conditions,  with 
the  single  exception  of  bacillus  subtilis  which  is  well  known  to  be 
an  obligatory  aerobe. 


EFFECT  OX  AXIMALS  OF  IXJECTIOXS  OF  CCLTTRES 
OF  STAPHTLOCOCi'l  OCCCRRIXO  IX  GLYCERIX- 
ATED  CALF  LYMPH; 

Bt  IbL  H.  &  ¥kbmlxs. 

Ab  faj0  been  already  siiawii  resiciilar  material  as  obtained  from 
odTca  alvm3rs  eontuna  eertain  staphylococci.  Of  ^  th«ee«  the 
two  Idnda  moal  common,  are  morpbcdogicallj  and  cnltondlT 
indiatingiriahaMe  from  fltaphTlooocens  pyogenee  anreufi  and 
BtaphyloeoeeuB  pyogenes  albas  of  Roeenbacb.  BoUi  of  tbeee 
qiedeBy  as  la  implied  by  their  names,  can  be  associated  with  the 
production  of  Inflammation  and  sappnraticHd,  and  CTeninth  genend 
infectlcms  of  a  more  Timlent  chancter. 

At  the  same  time  it  is  well  known  that  they  occur  abondantly 
in  the  healthy  skin  of  men  and  animals,  exerting  under  normal 
drcnmatanees  no  pathogenic  action,  and  indeed  in  many  cases 
appearing  incapaUe  of  such  action. 

Now  these  organisms  are  found  in  laige  numbers  in  the  healthy 
skin  <^  calTes,  and  their  constant  presence  in  calf  lymph  appears 
to  be  due  to  this  circumstance  of  contiguity  rather  than  to  any 
definite  association  with  the  production  of  vesicles,  though  it  is 
possible  that  the  lowered  resistance  of  the  calfs  tissue  cells,  which 
shows  itself  in  the  formation  of  vesicles  through  the  agency  of  the 
vaccine  virus,  may  afford  suitable  conditions  for  their  more  rapid 
growth  and  multiplication. 

In  this  connection,  therefore,  it  seemed  expedient  to  ascertain 
whether  staphylococci,  as  isolated  from  calf  lymphs  could  exert 
any  pathogenic  action  when  transferred  to  lower  animals  even  in 
comparatively  large  quantities. 

For  this  purpose  cultures  of  staphylococcus  pyogenes  aureus, 
staphylococcus  pyogenes  albus,  and  staphylococcus  cereus  albus, 
another  organism  frequently  fotmd  in  lymph,  were  injected  into 
animals. 

It  was  considered  desirable  that  the  organisms  experimentoii 
with  should  be  subjected  to  artificial  conditions  as  little  as 
possible,  and  that  they  should  be  only  so  far  removed  from 
their  parasitic  existence  on  the  calf  as  was  compatible  with 
securing  them  in  pure  culture.  Therefore  these  oi^anisms  were 
isolated  directly  from  vesicles  on  the  calf  rather  thau  from 
glycerinated  lymph.  For  we  know  that  glycerine  exerts  a  very 
deleterious  effect  on  the  staphylococci,  and  this  very  speedily, 
hence  it  was  conceivable  that  if  isolated  even  from  freshly 
glycerinated  lymph  the  vitality  and  activity  of  these  organisms 
might  to  some  extent  be  impaired,  not  only  by  the  action  cf 
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Ziijrd  03  Ji^t  day  :  P.M  .  Bomud. 


I 

i 


alli^J  uD  '1\^\  day :  I'.M^  norms i. 
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of  iieritoneal  fluid,  otherwise 
normal. 

tiled  on  Jl.st  day ;  PJ£^  iOHpit*- 
>«iited  intlammutory  exudation  at 
site  of  inoculation,  otherwise 
normal. 
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billed  on  2lRt  day  ;  P.M^  normal : 
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raw. 
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ruas-i  in  subcutaneous  abdominal 
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Altogether  11  rabbits  and  23  gninea-pigs  were  inoculated  with 
cnltnres  of  staphylococci. 

Of  the  11  rabbits,  5  were  inoculated  with  staphylococcus 
pyogenes  aureus,  4  with  staphylococcus  pyogenes  albus,  and  2  with 
staphylococcus  cereus  albus ;  and  of  the  23  guinea  pigs,  14  were 
inoculated  with  staphylococcus  pyogenes  aureus,  5  with 
staphylococcus  pyogenes  albus,  and  4  with  staphylococcus  cereus 
albus. 

In  no  instam;e  did  death  occur,  nor  was  there  in  any  case 
evidence  of  suppuration,  and  the  health  of  all  appeared  to  be  good 
whilst  under  obiservation.  The  majority  of  the  animals  showed  a 
rise  of  temperature  after  the  first  or  second  day,  and  elevation  of 
temperature  continued  intermittently  for  a  week  or  more,  when 
the  temperature  usually  fell  to  normal. 

In  no  instance  was  the  temperature  above  normal  at  the  time  the 
animal  was  killed.  The  post  mortem  records  show  that,  save  for 
slight  and  local  lesions  occurring  in  a  few  of  the  animals,  all  of 
them  were  healthy. 

The  rabbits,  as  might  be  expected,  owing  to  their  receiving  a 
larger  dose,  were  more  affected  than  the  guinea-pigs  by  the 
injections.  In  only  one  instance  out  of  the  23  inoculations  did  a 
guinea-pig  show  any  evidence,  post  mortem,  of  any  departure  from 
the  normal. 

These  results  go  far  to  show  that  the  staphylococci  usually 
associated  with  calf  lymph  as  employed  above,  possess  little  or 
no  virulence  as  regards  rabbits  and  guinea-pigs. 
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that  the  lymphs  were  nnder  obBerration. 

A  sample  "  atock  "  jabe  of  each  lymph  experimented  with  was 
Bet  a^ide  under  ordiaary  or  aerobic  cODditions  to  serve  as  a  control. 

All  the  lymphs,  both  th'tee  treated  aerobically  and  anaSrobically, 
with  which  experiment  was  made  were  kept  at  a  tempemtore 
of  10"  C. 


Potency  nf  Lymph  after  Storage  in  an  Atmosphere  of  Hydrogen. 

The  experiment  was  carried  ont  on  five  samples  of  lymph. 
When  these  had  been  kept  under  the  conditions  stated  for  npwuds 
of  two  months  they  were  tested  on  calves  with  the  result  that 
each  sample  yielded  good  vesicles  and  the  effect  of  the  lymphs 
kept  under  anaerobic  conditions  was  indistinguishable  from  tiiat 
of  the  controls. 


E^ect,  on  the  Extraneous  Organisms,  of  Storage  in  an  atmosphere 
of  Hydrogen. 

At  the  time  when  these  glycerinated  lymphs  were  tested  on 
calves,  agar  plates,  each  containing  the  same  quantity  of  emulsion. 
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one  platmam  loopf nl,  were  established  in  the  ordinary  way.  After 
Bailable  incubation,  the  lymphs  which  had  been  kept  under 
anaerobic  conditions  show^  in  all  five  cases  colonies  of  staphy- 
lococcns  pyogenes  anrens  and  staphylococcus  pyogenes  albus. 
In  three  cases  numerous  colonies  of  penicillium  gUucum  were 
also  present,  whilst  the  other  two  lymphs  showed  colonies  of 
bacillus  mesentericus.  The  average  number  of  colonies  present  on 
these  plates  was  13. 

On  the  other  hand,  the  plates  established  of  the  control  lymphs 
showed  an  average  of  six  colonies  per  loopf ul.  These  were 
practically  all  staphylococci,  and  in  no  case  did  there  any  growth 
of  penicillium  glaucum  appear. 

Thus  although  glycerinated  lymph  kept  in  an  atmosphere  of 
hydrogen  appears  to  retain  its  efficacy  well,  yet  the  elimination  of 
micro-organisms  is  no  quicker  than  when  stored  under  aerobic 
conditions,  and  the  persistence  of  penicillium  glaucum  and 
apparently  its  multiplication  are  decidedly  disadvantageous. 


P&lency  of  Lymph  after  Storage  in  an  Atmosphere  of  Nitrogen. 

Eight  samples  of  glycerinated  lymph  were  placed  uncorked  in 
Buchiier  tubes,  and  the  oxygen  abstracted  from  the  surrounding 
*iT  by  means  of  an  alkaline  solution  of  pyrogallic  acid  The 
Bochner  tubes  were  hermetically  sealed  so  that  the  lymph  was 
I^^  in  an  atmosphere  of  nitrogen. 

Bight  tubes  of  lymph  were  reserved  as  controls  in  the  same  way 
M  before.  After  upwards  of  two  months  these  lymphs  were 
*®8fced  on  calves,  with  the  result  that  each  lymph  yielded  good 
▼csicles  and  no  difference  could  be  noted  between  the  effect 
^^  the  lymphs  anaerobically  treated  and  that  of  the  control 
^yittphs. 


^ff^  on  Extraneous  Micro-Organisms  of  Storage  in  Atmosphere 

of  Nitrogen. 

Nine  agar  plates  were  established  of  these  lymphs  in  the 
WBal  way  at  the  time  of  their  test  on  calves,  and  suitably 
u^cubated. 

The  average  number  of  micro-organisms  found  in  a  loopf  ul  of 
each  of  the  emulsions  stored  in  nitrogen  was  11 ;  und  in  the  snme 
quantity  of  the  control  emulsions,  16. 

None  of  the  organisms  presented  any  special  features.  They 
were  those  which  are  of  the  kind  commonly  observed  in  lymphs, 
namely,  staphylococcus  pyogenes  aureus,  unnamed  bacillus  forming 
hyaline  colonies,  and  bacillus  mesentericus. 


T^aelc*  m  vk.  wUk  i^  ooomjif  jw^ImI  good  Tea<el»  is  aO  fiw 


«.f»Tfc  Air,' 


At  the  «nd  of  i««  BK-ocIis  acv  pfa£e»  wa 
«3«al  v^y.  'viik  Ike  ranh  tltH  Eite  TM4-p(ai!7«<i  rafac*  ihowtd 
aa  jwrjgt  o€  14  cotooicK.  wliiis  \iue  cnurol  lynph  ihow«l  mm 
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Tfaw  tkesr  expcriaketiB  Aia^  thai  if  zirrieriiaHd  ^Jf  Ijmpk 

be  nonA  nder  Krici  anaerobic  conduiooiL  in  aa  atBOspkov  of 

kjitn^B  or  uiuaigui.  or  ia  «»ck  a  vaj  tbac  fiT«  air  is  exdaded, 

«  m  iwft  a  war  thai  in*  H«fiV  air  b  adBun«L  it*  actiniy  ai 

a  br  the  reaalE  <jb  ealTes  w  prtaerred  «)BaUT  uder  each 


meiAiBd.z  Bud,  inr&uat,  "ibst  ^ihniimxum  t£  fXXxgUNtnf^  il.^ct(^ 
jwyimiMMiK  ^  yauttiml^  *&(  ^amt  in  iiL  CBiie&.  limnc^  ike  iK>e  4>f 
fcyipm?tUA  sggiBBBF'sr*  lie  :napBsm£  lir  -^ut  jmaamen^  tS  iDonld$ 
mek  a^  pmrinillnnL  phinmfiL.  Tht-  preNanm  nr  EbBBncte  cd  jor^ 
itau  Adbb  3iaz  «Bam  n-  -eaEar:  lanr  nu^ed  fiSBm  an  i^hcraniua^ 


cuivui  flf  JOT  or  lAjvpuii  inr  a  nmwiflfflitlik-  xime  liK  5*et  to  be 


f«w  c'zpfTim^vu  it  was  foimd  qoile  tiasy  br  manipal^on  ot  the 
bom«T  to  mamuiD  a  ptrfectlT  oMieraiU  tempentorc  during  tlie 
time  of  tli«  «zperim«-Di- 

The  first  seriee  of  experimentB  dealt  only  irith  the  nnge  of 

temp«aiiir«  oompalibl«  with  potency. 

The  time  of  expoKore  to  the  bent  in  each  eaae  v^/a  fife  minaleK, 

The  day  after  the  exposure  the  lympb  expmmented  with  was 
ttwted  on  calves. 


The  nxalM  are  set  c 


t  in  the  following  table  :- 
Table  1. 


1 


■I  ininntM  ...     Good 
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Tablb  I — continued. 


No.  of 

Temperatare  to 
whicli  Expoeed. 

Time 
Exposed. 

'                                                                                                                         1 

Besalt  on 
OalTes. 

i 

5 

5>  C.  ...         ... 

5  minates  ... 

dood  reiiicles. 

6 

n        •••           ••• 

*y                              ... 

!•                        II 

7 

n        •••           ••• 

t»                                 •• 

II                       •» 

8 

56^  C.  ....        ... 

»»                             ••• 

II                 r» 

0 

»»      •••         ••• 

M 

1 
II                 »• 

10 

57-5*  C. 

•J                       ••• 

1 
n               II 

11 

»» 

W                 ••• 

t>               1? 

12 

f»                  ••• 

f» 

II               II 

13 

68  6''  C. 

ft                       ••• 

Weak  Tericles. 

14 

»j                  ... 

f, 

NiL                     ! 

15 

»» 

ft                       ... 

II 

16 

W      V/*    ft  ft  •                 •  •  • 

II 

II 

17 

•f             •  ft  •                 •  ft  • 

M                       ••• 

1 

1 
II                        1 

1 

18 

1 

M                     •••                             ••• 

1 

n 

From  this  it  is  seen  that  tlie  lymph  was  potent  on  calves  after 
an  exposure  of  five  minates  to  a  temperature  of  57*5^  C,  but 
failed  eaturely  after  exposure  to  60°  C.  for  five  minutes. 

The  uniformity  of  the  results  is  remarkable. 


The  second  series  of  experiments  was  designed  to  show  the 
effect  of  these  temperatures  on  the  exiraneous  organisms.  The 
procedure  was  the  same,  with  the  addition  that  before  the 
exposure  of  the  lymph  to  the  heat,  the  stock  tubes  were  violently 
shaken  so  that  the  water  became  clouded  from  admixture  with 
the  vesicular  material.  A  platinum  loopful  of  the  mixture  was 
then  withdrawn,  and  agar  plates  established  in  the  usual  way. 
Again,  at  the  expiration  of  the  five  minutes  exposure,  another 
platinum  loopful  was  withdrawn  and  agar  plates  were  established 
as  before  ;  after  incubation  for  two  days  at  37^  C,  and  for  a 
further  period  of  five  days  at  room  temperature,  the  colonies 
that  had  developed  were  enumerated  and  compared.  As  before, 
the  day  after  the  exposure  of  the  lymph  to  the  heat,  trial  of  the 
vesicular  material  for  potency  was  made  on  calves. 


It  will  be  seen  from  thie  table  thai  while  the  potency  of  the 
specific  )fermn  wm  preeerred  in  vencalar  material,  exposed 
to  a  (*TOp«-rdture  of  lu-t"  C.  for  five  mmntefl,  the  eztianeooB 
organismti  underwent  comriderable  and  in  eome  cases,  very  great 
r«dociioD  in  numben. 
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In  two  instances  the  effect  of  a   second  exposure    for  five 
minutes  was  tried  a  week  after  the  first. 

The  results  are  set  out  in  the  following  table  : — 

Table  III. 


No.  of  Colonies. 

Naof 
Experi- 
ment. 

Temperature 
to  which 
Exposed. 

Time 
Exposed. 

Besulton 
Calves. 

Before 
Exposure. 

After 
Exposure. 

■ 

Lymph  A, 

1 

'1 

Ut  Exposure 

87-6°  C. 

5  minutes 

Qood  vesicleB 

940 

12 

|2nd       „ 

«f 

n 

n               «i 

96 

72 

'1 

'  l»t 

68-50  C. 

♦» 

Few  papules 

800 

31 

and      „ 

1* 

M 

tf         ti 

84 

2 

S 

l8t 

2nd      „ 

60°  0. 

M 

Nil 

9U 
29 

12 
11 

Lymph  B, 

•i 

Ist  Exposure 

67-6°  0. 

6  minutes 

Good  vesicles 

746 

63 

2nd       . 

M 

♦» 

•f         «* 

54 

38 

•1 

1st 

58*50  C. 

II 

Few  papules 

791 

22 

2nd       n 

t« 

N 

II              n 

36 

27 

•1 

1st 
2nd      , 

eo°c. 

II 

NU 

830 
14 

35 
29 

In  one  instance  the  lymph   was   continuously  exposed    for 
10  minutes,  and  the  results  are  given  in  the  following  table  : — 


Table  IV. 


Naof 
Experiment. 

Temperature 
to  which 
Exposed. 

Time 
Exposed. 

Besulton 
Calves. 

No.  of  Colonies. 

Before 
Exposure. 

1 

After 
Exposure. 

1 
2 

3 

W5°C. 
68-60C. 

10  minutes 
•1 

Few  vesicles 

Nil 

i» 

14,000 
15,300 
13.200 

116 
48 
11 
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THE  DISINFECTANT  ACTION  OF  CHLOHOFOHM, 
AND  VARIOUS  OTHER  SUBSTANCES,  ON  TIIK 
SPECIFIC  AND  EXTRANEOUS  MICRO-ORGANISMS 
OF   VACCINE; 

By  Db.  Alan  B.  Orbbn. 

The  action  of  glycerine  as  nsed  in  the  preparation  of  vao(!ino 
for  the  vaccination  of  the  hnman  subject  is  fairly  well  (loflnnd. 
When  employed  in  its  pare  state,  or  in  certain  degrees  of  dilution 
with  sterile  distilled  water,  its  action,  generally  speaking,  Ih 
germicidal  to  the  non-sporing  adventitious  bacteria  of  v.rxuU^ 
vaccine.  The  specific  organism  of  vaccine,  however,  in  markiMl 
contrast,  is  capable  of  resisting  this  destructive  action  of  glycerine, 
and  may  remain  potent  for  vaccination  for  considerable  periods  of 
time.  Together  with  the  specific  organism,  spore  hiniring 
organisms  as  a  rule  show  considerable  powers  of  resistanr^n 
These  spore  bearing  organisms,  which  occasionally  inivAir  in 
vaccine,  are  practically  entirely  confined  to  the  mesent4$ric  group 
of  bacteria,  whose  high  power  of  resistance  to  sterilising  inHuenc^^s 
is  well  known«  The  length  of  life  of  the  non-sporing  extraneous 
organisms  in  the  presence  of  glycerine,  varies  within  well  iMUuul 
limita  As  a  rule  the  elimination  proceeds  rapidly  at  tfi^;  outsort, 
and  then  gradually  diminishes,  having  a  comparatively  small 
number  of  cnganisms  to  be  dealt  with  towarrls  the  end  of  th#$ 
process.  A  vaccine  is  not  entirely  freerl  from  such  extrane</ris 
bacteria  in  less  time  than  from  four  to  six  ireeks.  At  that  tirn^, 
or  indeed  for  long  after,  the  specific  vaccina  viros  nsoally  nrtains 
its  vitality  unimpaired,  having  r6inst4Ml  ihm  desimctive  a^mion  *4 
the  glycerine.  Since  this  is  so  it  seem#^l  very  tltnAtmhlt^.  Ut  kfiow 
if  this  action  were  peculiar  Uf  gljeantifSf  or  whtsih^rr  tb#;  nif^^cUU: 
vaccine  vims  might  be  capable  of  withstanding  tb«f  mdUm  tn  *Ah*>cr 
substances  mor&  or  less  germieidal  to  /binary  /#r||p»nisins. 

With  this  in  view,  <xperiiiMrols  wer«;  inslilfft^  m  inly  VMfi)  f/y 
preparing  Tsecrlnfr  with  vorkMui  tmhmaancm  in  tint*:  of  ^f^^run^, 
and  up  to  the  present  tiooie'  soooMr  31  sohMOiMAa  f»av<^  b^s^^  iw^rl  f/yr 
ncoHy  l>>  ^xp^anencs.  TImo^  faow^rv^^  do  fitfA  ^nayH^'^,  (h^ 
seriesy  for  sev^tal  mon^  safascooci^  mumn  iff  \th  a^/fM  c/r  tji^  i^^ 
and  in  dbe  caa^-  of  mm^  ^A  those  already  fmAf  fp^fmitU'/fi,  u^j  \a, 
dfisintUfr ;  c«Qi9er|iieQu;Iiy  tJbk  jioper  saaoc  be  res^aiHM  rkniMif  ^  ^ 
pveiiaktBOiry  reprjn;  tliKka  as  a  ft  aaC  scoteokeiWL 


Tlibe   foCIoroifii^^  la*  feieeA  tftie  pr'j'terfsrfe    ir^tlk  8&(^ae    <^p^<:r> 


G.  Aft«r  mixdcg,  ail  T^ocinee  ^ere  kepi  is  ■  dark  cupboard  at 
room  bemperKtore  and  «-«r«  oidr  temporvily  retaov«i  wbcn 
required  for  vKrione  iesdng  purpoaoB. 


B. — Ej^minaium  for  Exiraneou*  Orffontsmt. 

L  Th«  nnmber  of  pxtraoeoiifi  orguusmit  preeent  in  a  platunm 
loopfal  of  each  varcine,  inun^diately  after  mixing,  was  asoerfuned 
b;  means  of  ntitri^nt  a^ar-agar  plate  cnltaree  incnb»ted  for 
48  boorv  at  37°C^  and  for  7^  honre  further  at  room  temperatiire. 
The  same  platinum  loop  '«~ae  osed  throngfaoat  the  experimente, 
and  in  every  case  one  plalinam  loopful  of  the  mixtare  vas  tlie 
qoantitj  used  in  testing  raccinee  tor  or^auiBme  :  except  in  a  fev 
caaca,  expreeely  stated,  when  a  capillary  tabefol  «Y8  used,  and 
also  in  caaee  where  vaoeine  pnjp  and  experimental  folntions  ^d 
not  form  a  fiuid  miztore.  when  a  needlefnl  was  oaed  on  each 


2.  Bimilar  plate  caltnres  were  made  from  vaccines  31  aitd  Hi 
hoara  after  mixing,  when  aecesaary,  and  always  from  each  vaccine 
on  the  8th  day  after  mixing.  Frequently  plates  irere  poured  at 
~  '^ft  end  of  the  2nd.  3rd,  and  aome  subsequent  weeks  after  mixing. 

'  "   s  cnltorea  were  made  of  controls  in  every  caae. 
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C. — Examination  for  Potency, 

1.  The  potency  of  each  vaccine  and  its  control  was  tested  by 
inocolating  calves  in  the  laboratory  routine  way  as  opportunity 
offered^  and  this  was,  of  necessity,  at  irregular  intervals,  the 
number  of  experiments  rendering  a  uniform  method  of  procedure 
here  impossible.  In  Tables  A,  B,  C,  D,  E,  and  F,  the  latest  time 
of  testing  each  vaccine  is  noted.  This  does  not  by  any  means 
indicate  the  limit  of  potency,  unless  a  limit  be  expressly  stated, 
but  merely  the  latest  date  of  testing.  In  some  cases,  especially 
mentioned  later,  vaccines  whose  good  qualities  had  been  shown 
several  times  by  inoculations  on  calves,  were  used  for  the 
vaccinationtof  children. 


In  the  case  of  VokUile  Substances. 

In  the  case  of  solutions  of  volatile  substances  the  only  modifi- 
cation of  the  foregoing  procedure  was  : — 

(a.)  Instead  of  weighing  quantities  of  solutions,  the 
approximately  equii^ent  volume  of  a  certain  known 
weight  was  determined ;  this  volume  or  a  multiple  of 
it  could  at  any  time  be  easily  and  rapidly  measured  in 
a  pipette. 

(6.)  The  weighed  quantity  of  pulp  was  ground  up  and 
intimately  mixed,  by  means  of  a  sterile  pestle  and 
mortar,  first  with  sterile  distilled  water  only^  in  amount 
equal  ^to  half  the  volume  required  of  solution.  The 
experimental  solution,  made  of  double  the  strength 
required  by  the  experiment,  was  then  quickly  added 
to  complete  the  required  volume.  Thus  the  final 
solution  was  of  the  strength  required,  and  the  volatile 
portion  being  added  at  the  end  of  the  process,  rendered 
the  time  for  evaporation  of  the  volatile  body  as 
short  as  possible.  After  this  final  mixing,  the  vaccine 
was  rapidly  poured  into  stock-tubes,  which  were 
immediately  corked  and  sealed. 

It  should  be  remarked  that  this  series  of  experiments  deals 
solely  with  thet  specific  organisms  of  crude  vaccine,  and  such 
extraneous  organisms  as  happen  to  be  in  it  at  the  time  of  collection. 
These  extraneous  bacteria  have  been  worked  out  in  detail  by 
Mr.  H.  S.  Fremlin,  and  appear  in  a  paper  deduced  from  the 
examination  of  500  separate  vaccines  in  the  Report  of  the  Medical 
Officer  of  the  Local  Government  Board,  1899-1900. 

Further,  the  vaccines  used  for  these  experiments  were  of  very 
indifferent  quality,  being  only  such  as  were  available  from  time 
to  time,  and  of  not  sufficiently  good  quality  for  issue  in  the 
ordinary  course.  It  may  be  geifely  affirmed,  therefore,  that  the 
results  as  regards  potency  in  these  experiments,  would  have  been 
considerably  better  had  it  been  possible  to  use  vaccine  such  as  is 
ordinarily  issued. 
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however,  each,  even  of  the  first  three  vaccines,  contained  far  fewer 
extraneooB  bacteria  than  their  respective  glycerine  controls, 
while  at  most,  the  time  required  for  the  complete  elimination  of 
extraneous  bacteria  in  each  of  the  four  experimental  vaccines 
was  half  that  necessary  to  obtain  a  corresponding  result  in  the 
controls. 

Altogether  one  may  say  that  biborate  of  soda  as  a  germicide 
for  the  preparatioi^of  vaccine  has,  in  this  number  of  experiments, 
given  good  results. 

A  fifth  experiment  with  this  substance  was  discarded,  and  is 
consequently  not  entered  in  Table  B  owing  to  the  occurrence  of 
hiMciUns  mesenlericus  in  it ;  this  organism  persisted  in  both  the 
experimental  vaccine  and  its  control,  obscuring  the  growth  of  the 
other  organisms  on  the  agar-agar  plates.  Thus,  biborate  of  soda 
exerted  no  stronger  effect  on  this  spore-bearing  organism  than  did 
glycerine. 

Of  the  remaining  six  bodies  in  this  group — ^perchloride  of 
mercury,  potash  alum,  permanganate  of  potash,  sodium  sulphate, 
salicylate  of  soda,  and  quinine  hydrochlorate — each,  with  the 
exception  of  permanganate  of  potash,  showed  a  certain  amount 
of  germicidal  action  on  the  extraneous  micro-organisms,  though 
not  so  strong  an  action  as  that  of  glycerine  on  the  controls,  and 
apparently  was  quite  innocuous  as  reganis  the  specific  virulence. 
The  one  exception,  permanganate  of  potash,  was  tried  but  once, 
therefore  too  much  stress  must  not  be  laid  on  the  result. 
Generally  the  vesicles  yielded  by  the  foregoing  six  vaccines  were 
of  poorer  quality  than  those  following  the  inoculation  of  their 
controls.  For  this  reason,  the  further  use  of  these  substances 
'was  not  continued. 


Class  C. — Disinjectant  and  other  Substances. 

This  class  contains  eleven  substances  which  give  the  results 
noted  in  Table  C.  One  part  by  weight  of  vaccine  was  added  to 
four  times  that  weight  of  solution,  except  in  the  cases  of  paraflin 
and  toluol. 

Of  the  eleven  substances  noted  in  the  table,  more  than  one  is 
deserving  of  individual  notice.    These  are  :  — 

Boracic  Acid. — One  experiment  only  has  been  made  with  this 
substance  so  far,  and  in  this  a  saturated  watery  solution  of  the 
substance  was  used.  The  vaccine  became  free  from  extraneous 
organisms  at  the  end  of  the  third  week,  and  was  potent  for 
vaccination  at  the  end  of  three  months  from  the  date  of  mixing. 
The  control,  on  the  other  hand,  was  not  free  from  extraneous 
organisms  until  the  end  of  the  seventh  week  after  mixing. 
Boracic  acid  showed  an  action  similar  to  that  of  biborate  of  soda 
in  Class  B. 

Carbolic  Acid. — This  was  first  used  in  solution  in  distilled 
water  in  a  strength  of  1-500,  and  this  solution  proved  useless  as  a 

SMS  .c  S  2 


which  were  not  freed  from  extrineous  germs  until  the  end  of  four 
to  eix  weeka  from  the  time  of  mixing. 

Lysol. — This  substance  was  need  in  one  experimeat  and  had  a 
germicidal  action,  stronger  in  the  first  week  and  less  strong  after- 
wards than  the  glycerine  in  the  control.  The  experimental  vacoine 
was  potent  at  the  end  of  three  months.  On  the  whole,  it  seems 
probable  that  a  stronger  solution  of  lyeol  thun  I-5(NI  might  be 
safely  employed  in  similar  experiments. 

Formalin. — In  two  experiments,  in  strengtliH  of  1-200  and 
1-1,000  in  distilled  water  respectively,  this  snbstance  was 
germicidal  to  the  specific  as  well  as  to  the  non-specific  organisms 
of  vaccine  in  seven  days.  In  the  strength  of  1-10,000  in  distilleil 
water,  however,  while  the  extraneous  oi^niams  were  killed  at 
the  end  of  one  week,  the  specific  organisms  were  alive,  though 
but  poor  vesiclas  followed  the  inoculation  of  a   calf   with   tbe 


faraffin. — This  was   liquid    paraffin   of    the    kind    used    for 
i  1  laminating _pnrpoBeB^an d  frequently  also  for  cleaning  woodwork 
"  ^^S^es.     Crude  vaccine  pounded   in  a  mortar 

-not  form  a  fluid  mixture  but  a  sticky - 
1  dehydrated  to  a  certain  extent  by  the 
'riments  the  vaccine  was  poaaded  with 
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paraflbi  until  such  a  mass  was  formed  ;  this  was  inserted  into  a 
stock  tube  and  the  stock  tube  was  then  filled  with  i^arafiGji,  corked 
and  sealed.  So  far  from  having  a  germicidal  action  on  the 
extraneous  organisms,  these  had  increased  to  treble  or  more  their 
original  number  at  the  end  of  the  first  week,  and  a  progressive 
increase  was  maintained  afterwards.  The  sp^ific  organisms  lived 
during  this  process,  for  inoculations  of  the  two  vaccines  on  a  calf 
at  the  end  of  four  and  five  months  respectively,  from  the  date  of 
mixing,  were  followed  by  well  formed  vesicles. 

The  remaining  five  substances  of  this  group— iodine,  iodine 
and  iodide  of  potassium  (Gram's  solution),  ethyl  alcohol,  toluol, 
and  cither — eliminated  the  extraneous  bacteria  of  their  respective 
vaccines  in  varying  degrees  of  rapidity,  and  all  in  their  higher 
strengths  more  quickly  than  the  glycerine  of  their  controls.  But 
also  they  destroyed  the  potency  of  the  specific  organisms,  in  some 
cases  in  very  short  pericxls  of  time. 

The  specific  virus  then  presents  but  little  difference  from  the 
extraneous  organisms  in  resistance  to  the  action  of  these  last  five 
substances. 


Class  D. — Carbohydrate. 

The  first  substance  of  this  group  experimented  with  was  a  sugar 
— dextrose.  This  is  the  first  experiment  noted  in  Table  D. 
The  vaix^ine  prepared  with  a  solution  of  this  sugar  showed 
such  a  decided  lessening  of  extraneous  organisms  at  the  end 
of  the  first  week  after  mixing,  and  subsequently,  with  retained 
vitality  of  specific  germs,  that  a  series  of  experiments  was  begun 
with  this  and  other  carbohydrates  which  could  be  obtained 
commercially.  These  were  three  glucoses — dextrose,  levulose, 
and  galactose  ;  four  saccharoses— cane  sugar,  lactose,  maltose,  and 
raffinose  ;  and  four  amyloses — starch,  glycogen,  dextrine  and 
saccharine. 

These  were  employed  in  the  strength  of  saturated  watery  solu- 
tions ;  one  part  by  weight  of  vaccine  pulp  was  mixed  with  four 
times  that  weight  of  solution  in  each  case. 

The  Glucoses, — The  three  glucoses  acted  on  the  whole  in  a  very 
uniform  way.  They  showed  a  marked  germicidal  action  on  the 
extraneous  beu^teria  of  their  res|)ective  vaccines,  and  this  property 
was  most  strongly  marked  perhaps  with  dextrose  in  the  first 
experiment  not^  in  Table  D,  where  there  were  originally 
present  30,000  extraneous  micro-organisms  per  loopful  of  vaccine. 
At  the  end  of  the  first  week  this  number  had  diminished  to 
2,400  per  loopful  of  experimental  vaccine,  and  to  2,060  per  loopful 
of  the  control,  while  the  total  elimination  of  these  organisms 
occurred  at  the  end  of  eight  weeks  in  the  experimental  vaccine, 
and  at  the  end  of  seven  weeks  in  the  control.  In  the  remaining 
two  experiments  with  dextrose,  in  the  two  with  levulose,  and  in 
the  one  experiment  with  galactose,  a  similar  germicidal  actiou 


inaltoBe  in  that  it  showed  no  deleterious  action  on  tlie  speci  tic  germs, 
and  allowed  nn  increase  in  extr&neona  organiems.  Saccharine 
in  the  two  experimentB  made  with  it,  showed  the  strongest 
germicidal  action  of  any  of  this  series  of  carbo-hydrates,  for  in 
eiich  of  the  experiments  the  extraneons  bacteria  disappeared  more 
quickly  than  in  the  case  of  either  of  the  glycerine  controls,  and 
ill  spite  ot  this  ihe  specific  organisms  were  apparently  not  harmed, 
judging  from  the  good  quality  of  the  vesicles  following  inoculations 
of  the  vaccines  four  and  five  weeks  after  they  were  mixed  with 
their  solutions. 

The  majority  therefore,  ot  these  carbo-hydrates  have  shown 
interesting  characteristics  in  their  germicidal  action  on  the 
organisms  of  crude  calf  vaccine.  Why  sugars,  as  in  the  instance 
of  dextrose  and  lactose,  should  possess  such  diametrically  opposed 
germicidal  characteristics,  it  is  diOicult  to  say.  No  fermentation 
or  any  other  sign  of  ilecom  posit  ion  was  noticed  in  any  vaccine 
of  this  carlKihydrate  series. 


Class  E.~C/iloro/»nn. 

This  substance  might  have  been  included  in  oue  or  other  of  the 
foregoing  growi>8.  But  the  results  obtained  by  its  use  have  been 
exceptional,  uud  it  will   be  advantapeous  to  consider  its  action 


were  placed  aucorked  in  large  testtubeB  kept  ina  vertical  position  and 
with  the  mouth  of  each  test  tabe  lightly  plagged  with  cotton  wool ; 
the  whole  proceeding  was  carried  out  ander  aseptic  procaationB. 
The  vaccines  were  kept  thus  from  one  to  two  days,  aai  at  the  end 
of  this  time  it  was  found  by  means  of  various  tests,  more  notably 
by  treating  vaccine  with  a  primaryamine  and  an  alcoholic  solution 
of  caustic  potash,  that  all  trace  of  chloroform  had  disippeared  from 
them.  This  was  an  easy  way  of  completely  frseiog  the  vaccines 
from  the  presenceof  the  germicide  when  its  work  tia<lbeendone,io 
order  to  prolong  the  vitality  of  the  specific  germs  for  as  long  a 
period  as  possible. 

Table  E  gives  the  various  details  of  then' experiments  with 
vaccine  and  chloroform  water. 

Ab  shown  in  this  table  19  experiments  were  made  by  the 
method  just  described,  with  the  result  that  though  several  of 
the  vaccines  originally  contained  extraneous  organiams  in 
numbers  considerably  above  the  average  for  crude  calf  vaccine, 
yet  no  vaccine  showed  any  extraneous  growth  on  plate  cultivation 
after  the  eighth  day  after  it  was  mixed,  while  the  majority  of 
vaccines  showed  no  growth  on  the  seventh  day,  and  may  possibly 
have  bet-'n  free  from  extraneous  oi^nisms  even  earlier,  for  in  four 
casuH  where  cultivations  were  made  24  Aowrs  after  the  vaccine  tcere 


II 


Thus  thiH  vaccine,  which  was  collected  from  verj' poor  quality 
vesicleg,  and  which  contaiDed  by  far  the  greatest  number  of 
eztraneoua  organisms  of  any  vaccine  of  this  series,  was  freed  from 
them  at  the  end  of  the  seventh  day  after  it  had  been  mixed  with 
chloroform  water,  while  its  glycerine  control  did  not  become  free 
from  extraneous  oi^anisme  until  the  end  of  the  aevetitb  week. 

The  potency  of  this  experimental  vaccine  was  repeatedly 
demonstrated  by  vesicles  following  its  inoculation  on  calves,  and 
subsequently  it  was  need  for  the  vaccination  of  children.  Three 
weeks  after  the  vaccine  had  been  mixed  with  chloroform  watw 
two  children  were  vaccinated  in  five  insertions  each  with  the 
vaccine.  On  the  eighth  day  following,  good  sized  well  developed 
vesicles  were  seen  at  the  site  of  each  insertion.  The  vesicfes  and 
areolae  were  quite  normal  in  appearance  in  each  inatauoe. 

Five  weeks  from  the  date  of  mixing,  five  children  were 
vaccinated  in  five  insertions  each  with  this  vaccine,  and  on  the 
eighth  day  following  four  of  the  children  showed  five  vesicles 
each,  while  the  fifth  child  had  only  three  vesicles.  The  vesicles 
and  areolae  were  quite  normal. 
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Well  developed  vesicles  followed  the  inocalation  of  this  vaccine 
on  several  occasions  on  which  it  was  inoculated  on  calves.  On 
the  last  occasion,  five  months  from  the  date  of  mixing,  moderate 
vesicles  only  resulted.  At  the  same  date,  however,  the  glycerine 
control  was  no  longer  potent. 


II.— Admixture  of  Vaccine,  Glycerine,  and  Distilled 
Water  saturated  with  Chloroform. 


This  is  the  second  way  in  which  chloroform  has  been  used  in 
these  experiments.  It  seemed  doubtful  at  the  outset  whether  any 
germicic^Bkl  action  quicker  than  that  of  glycerine  would  be  induced 
by  this  method,  as  chloroform  and  pure  glycerine  will  not  mix. 
A  quicker  germicidal  action,  however,  was  found  to  occur. 

The  procedure  adopted  in  this  case  was  to  take  a  weighed 
portion  of  vaccine  that  had  been  ground  up  in  the  special  machine 
before  mentioned.  This  ground  up  vesicular  material  was 
intimately  mixed  by  means  of  a  pestle  and  mortar,  with  twice  its 
own  weight  of  grycerlh'o;'  and  stock  tubes  were  filled  with  the 
mixture  to  J^,  ^,  or  ^  of  their  capacity,  which  was  previously 
estimated  with  the  cork  in  situ,  and  this  distance  marked  on  the 
tube  with  a  greaee  pencil,  together  with  the  level  occupied  by  the 
cork  inside  the  tube.  The  remaining  space  in  the  tube  was  tilled 
with  chloroform  water  directly  from  the  stock  bottle,  and  each 
tube  was  corked  and  sealed  immediately. 

Table  F  gives  the  details  of  the  experiments,  sevenin  number. 

It  will  be  seen  from  this  Table  that  the  longest  time  occupied 
in  destroying  the  extraneous  organisms  of  any  vaccine  was  15 
days,  and  the  shortest  time  one  week.  Thus  the  germicidal 
action  of  chloroform  water  and  glycerine  was  found  to  be  more 
prolonged  than  the  action  of  chloroform  water  alone  on  the 
extraneous  micro-organisms  of  crude  vaccine.  But  on  the  other 
hand  it  was  much  quicker  than  the  action  of  a  50  per  cent,  solu- 
tion of  glycerine  and  water,  for  none  of  the  controls  of  these 
vaccines  were  free  from  extraneous  bacteria  before  the  end  of  the 
5th«  6th  or  8th  week  after  mixing.  It  should  also  be  noted  that 
none  of  these  experimental  vaccines  were  tested  for  extraneous 
organisms  earlier  than  the  end  of  the  first  week  after  mixture, 
and  their  germicidal  action  may  have  been  quicker  than  is  noted 
in  Table-F. 

The  potency  of  these  seven  ex}>erimental  vaccines  is,  I  think, 
able  to  bear  comparison  with  those  prepared  with  chloroform 
water  alone^  for-  good  ve^oles  were  obtained  by  inoculating 
calves  with  them,  five,  six  and  seven  months  after  they  were 
mixed.  No  vaccine  of  the  series,  however, "Bhowed  potency  after 
its  control  had  become  inactive,  differing  in  this  respect  from  five 
vaccines  prepared  with  chlorotorm  water  alone. 
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III.— Vaccine  and  Pure  Chloroform. 

Three  experiments  have  been  made  with  vaccine  and  pure 
chloroform.  The  two  sabetances  do  not  form  a  fluid  mixture, 
conseqnently  the  vaccine  was  merely  placed  in  a  stock  tube  which 
was  then  filled  up  with  chloroform.  In  the  three  experiments, 
while  no  growth  of  adventitious  organisms  occurred  24  hours 
after  mixing  on  agar-agar  plates  ;  in  only  one  case  did  a  possible 
vesicle  follow  the  inoculation  of  a  calf  with  the  preparation,  one 
week  after  mixing.  No  trace  of  vesiculation  was  seen  in  the 
case  of  the  other  two. 

Experiments  are  being  made  by  adding  a  few  drops  of  pure 
chloroform  to  stock  tubes  of  vaccine,  prepared  by  the  chloroform 
methods  I.  and  II. 


Conclusions. 

A  striking  circumstance  becomes  evident  in  a  series  of  these 
experiments  as  they  are  noted  in  detail  in  the  various  tables, 
namely  that  the  specific  vaccine  virus  can  withstand  the  action 
of  several  substances  besides  glycerine,  which  kill  in  part  or 
wholly  the  extraneous  organisms ;  in  other  words,  that  these 
substances  appear  to  have  a  "selective  "  germicidal  action  on  the 
micro-organisms  of  crude  calf  vaccine.  While  the  great  majority 
of  substances  experimented  with  have  shown  this  property — and 
not  the  least  interesting  are  several  members  of  the  carbohydrate 
group — a  careful  consideration  of  the  whole  of  the  experiments 
shows  tluit  four  substances  in  particular  are  of  great  interest  on 
account  of  th^ir  strong  selective  germicidal  qualities  compared 
with  glycerine.  These  substances  in  the  order  in  which  they 
appear  in  this  paper  are  (i.)  sodium  biborate,  (ii.)  boracic  acid, 
(iii )  carbolic  acid,  (iv.)  chloroform,  and  possibly  a  fifth,  saccha- 
rine. Krom  these  four  or  five  substances,  chloroform  stands  out 
conspicuously  when  employed  as  a  saturated  watery  si>lution, 
and  also  when  used  in  the  same  solution  with  the  addition  of 
glycerine.  Under  the  action  of  these  solutions  of  chloroform,  I 
have  found  that  the  extraneous  micro-organisms  of  crude  calf 
vaccine  have  been,  as  a  rule,  eliminated  in  from  24  hours  to  seven 
days,  while  the  specific  organisms  have  survived  in  every  case  as 
long  as  the  specific  organisms  in  the  glycerine  controls,  and  in  six 
cases  for  a  longer  period  than  in  those  controls.  In  the  case  of  a 
watery  solution  of  chloroform,  one  is  enabled  to  do  what  would 
be  impossible  in  the  case  of  a  non-volatile  substance,  namely,  to 
allow  the  germicide  (chloroform)  to  evaporate  from  the  vaccine 
under  aseptic  precautions  when  once  all  the  extraneous  bacteria 
have  been  killed,  and  thus  to  preserve  the  purified  vaccine  in  the 
presence  of  a  small  or  moderate  amount  of  sterile  distilled  water. 

So  far  chloroform  has  been  used  in  only  20  to  30  experiments, 
but  it  would  seem  well  worth  while  to  continue  these  observa- 
tions, for,  should  a  larger  number  substantiate  the  results  I  have 
already  obtained,  the  use  of  chloroform  in  the  preparation  of 
vaccine  would  prove  of  considerable  value. 
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of  extraneous  organisms  present  in  the  lymph  before  and  after 
desiccation  owing  to  the  difficulty  of  examining  equal  quantities ; 
nor  is  it  a  matter  of  much  importance,  though  taking  into  con- 
sideration the  great  uncertainty  in  yield  of  the  material  after 
desiccation  it  may  be  inferred  that  a  considerable  number  of 
organisms  were  actually  eliminated  in  the  process  of  drying. 

Further  examinations  of  the  extraneous  organisms  present  in  the 
powders  were  carried  out  from  time  to  time  and  showed  that  they 
were  dying  out  slowly,  though  up  till  five  months  the  elimination 
in  no  case  had  been  complete. 

In  one  instance,  Experiment  3,  Tables  I.  and  II.,  Dr.  Green,  who 
most  kindly  has  carried  out  the  major  portion  of  this  work  for  me, 
has  subjected  the  powder  to  the  influence  of  chloroform  vapour 
to  ascertain  whether  by  these  means  the  extermination  of  the 
extraneous  organisms  might  be  hastene<l.  The  results  obtained 
as  well  as  those  of  the  periodical  examinations  are  set  forth  in  the 
following  Tables  I.  and  II. 

Table  I. 


-No.  of 

Kxp«ri- 

meat 

Weight  of 

Pulp 

In  fnrammes. 

1 

12-0 

9 

15-8 

3 

S-0 

5*4 


Dried  Pulp  in         Weiirht 
grammert.  weigni. 


ReRult  on  Calves. 


35 


51 


11 


1-9 


8-5 

10-7 

1  9 

3-5 


Good  vefddes  ft  months  after 
drying. 


Good  yo8iele?4  4  months  after 
drying. 


Table  II. 


No.  of 
Experiment. 


At  Drying. 
1,109 

3.nco 

4,100 
3,lOO 


No.  of  Colonies. 


At  end 
of  iHt  week. 


l.-iO.-* 

fieo 
4eo 

1,400 


At  end 
of  4th  w^k. 


At  end 
of  20th  week. 


1.W0 

107 

780 

113 

490 

70 

886 

148 

Thns  the  experiments  show  that  the  vaccine  organism  can  with- 
stand desiccation  for  as  long  a  period  as  four  months  without  loss 


tt'niperature  remain  quiescent  and  make  no  attempt  to  jfrow  ;  but 
ilireetly  Iht-  temperature  risea  into  the  neighbourhood  of  blood 
heat,  growth  commences,  and  is  generally  attended  with  fatal 
resulte.  New  growth  cannot  take  place  without  the  presence  of 
moisture,  and  hence  it  was  thought  that  desiccation  of  the  lymph 
might  remuve  one  source  of  danger,  and  that  in  this  dry  state  the 
vaccine  oi^nisni  might  be  much  lees  amenable  to  variation  in 
temperature.  If  such  were  proved  to  be  the  case,  a  method  of 
storing  lymph  might  be  fotind,  very  economical  in  space,  and  {a 
most  important  matter)  practically  independent,  not  only  of 
seasonal  variations  of  temperature,  but  also  of  such  climatic 
variations  as  prevail  in  the  tropics,  and  in  this  way  storage  and 
transmission  of  lymph  might  be  accomplished  in  hot  countries 
with  diminished  risk.  These  points  are  the  subjecta  of  experi- 
mental enquiries,  and  will  be  dealt  with  in  future  papers. 
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THE  EFFECT  OF  RONTOEN  RATS   ON 
OLTOERINATED  CALF  LYMPE; 

By  Dr.  F.  R.  Blaxall. 

The  R5ntgen  rays  were  obtained  by  the  passage  throagh  Crooke^s 
tubes  of  a  current  derived  from  a  static  machine  (Pidgeon*s 
pattern).  The  static  machine  was  worked  froD^i  an  electric  motor. 
Some  difficulty  was  experienced  in  obtaining  a  continnons  glow 
for  a  considerable  time  owing  to  imperfections  in  the  machine. 
The  time  of  exposure  to  the  rays  was  12  hours  spread  over  three 
daySy  the  exposure  on  each  day  being  about  four  hours.  Freshly 
prepared  glycerinated  calf  lymph  in  capillary  tubes  was  placed 
within  the  focus  of  the  Crockets  tube,  one  sample  being  placed  in 
a  wooden  box  to  permit  the  passage  of  the  rays,  another  sample 
being  placed  in  a  metal  box  through  which  the  rays  could  not 
penetrate  to  serve  as  a  control.  So  that  the  two  samples  were  the 
whole  time  of  the  experiment  in  precisely  similar  conditions,  save 
thflt  the  one  sample  was  under  the  influence  of  the  Rdntgen  rays, 
the  other  was  not.  Immediately  before  and  after  the  exposure 
the  number  of  extraneous  organisms  present  in  the  two  samples 
of  lymph  of  each  experiment  was  estimated  by  establishing  agar 
plates  from  the  lymphs  in  the  usual  way.  These  plates  were 
incubated  in  the  usual  manner,  and  the  colonies  that  developed  on 
tiiem  enumerated.  The  experiment  was  performed  five  times,  and 
the  results  are  given  in  the  following  table  : — 


No.  of  Colonies. 

Besult  on  Calves. 

SerlM. 

At  Mixing. 

Tabes  in 

Wooden  Box  after 

Exposure  to 

BOntgen  Bays. 

Control  Tubes 
in  Metal  Box. 

Tabes  from 
Wooden  Box. 

• 

Control  Tubes 

from  Metal 

Box. 

606 

15/KK> 

1^ 

1 

ijm 

Good 

Good 

vm 

S400 

2^ 

1 

2400 

n 

N 

\m 

eojDoo 

'         48;ooo 

1 

47.000 

n 

n 

\m 

72J0OO 

'Mjm 

1030 

n 

m 

urn 

^.200 

34300 

1 

26300 

M 

• 

N 

From  this  it  will  be  seen  that  the  Rdntgen  rays  caused  no 
appreciable  diminution  of  the  contained  micro-organisms.  After 
exiK>0ure,  the  exposed  lymphs  and  control  lymphs  were  tested  on 
calves  and  yielded  equally  good  vesicles  in  each  instance. 

Subsequently  these  lymphs  were  used  for  the  vaccination  of 
children  with  complete  success  in  each  instance.  Thus,  these 
experiments  show  that  R5ntgen  rays  obtained  in  this  way  and 
acting  for  this  period  of  time  (12  hours)  have  no  practical  action 
on  glycerinated  calf  lymph  either  in  regard  to  its  potency  or  in 
regard  to  the  contained  extraneous  organisms. 
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(a)  To  Kv^T  calre^ Uood  bcfw  lauiiuBJ^  ^kd  te  ovnpara 
it  viA  s  »—^t»*'  K»d  J  of  ibnr  blood  afor  vaDomaGtmu 

(t)  To  MUHUia  T^etfaer  my  TVTMtxmm  -mioA  siigki  otaua 
ia  ifce  Uood.  cn^a-bdnv  or  a&a-  vaeciBxiiim,  n«U 
ibcrv.  n  the  Cm  pbee,  idt  rpbooa  to  ike  koihk  sad 
^«iMnl  coDdiooB  ot  the  ^f ;  jakd.iB  i^oeeoad  ftaOK, 
Ui  the  qittlitT  of  iW  reades  yieidcd  by  t^  aiS. 

(c)  To  aaeenuB  vliecber  the  proetw  of  imaIuumb  be  atxatD- 
pankd  bj  an;  saxoial  cfaangv  as  indicated  br  altox- 
tjootin  the  Uood. 

In  an,  S5  calTea  hare  been  exammed.  Eaek  calf  na  exaoiined 
twtee,  the  first  time  imnedtald}-  b^n  vaeonatiaB,  the  aecxBd 
tisK  130  boms  afier  vsceiiiaiian,  mafcing  aho^Hher  30  *«»'"'ii 
tioai.  All  examinations  vere  made  at  tbe  same  tinke  al  day, 
betweien  II  ajn.  and  12  m. 

The  animaU  were  not  qteetaUr  adected  for  the  pmpoae,  bat 
wen  taken  by  ebanee.  Aa  a  rule  two  calTes  wov  '■^^'■'■t-* 
•very  week.  Of  the  25  ""'-"^f,  Ifi  wetv  aaales  and  9  f^nalea. 
The  srem^  age  vaa  4|  montha ;  """■"-'"  8  mcithi^  ainimnm 
ZidodUml 
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PreUminary  to  each  examination  an  ear  of  the  calf  was  shaved, 
cleansed  with  (a)  1-40  carbolic  solntion,  (6)  distilled  water,  and 
(c)  absolnte  alcohol.  When  dry,  a  slight  prick  was  made  with  a 
sterilised  guarded  needle  and  two  or  three  drops  of  blood  sufficient 
for  the  examination  were  easily  obtained  without  applying 
pressure  to  vessels. 

The  following  are  the  methods  and  results  of  the  examinations 
of  the  blood  made  before  and  after  vaccination. 


Specific  Graviiy  before  VaccitKUian. 

Hammerschlag*s  chloroform-benzole  method  was  used.  The 
average  specific  gravity  of  the  blood  of  the  25  calves  was  found  to 
be  1054  ;  the  highest  specific  gravity  of  the  series  was  1061,  the 
lowest  1045.  Eliminating  the  few  extreme  cases  most  likely 
due  to  diarrhoea,  the  normal  specific  gravity  may  be  taken  to  lie 
between  1052  and  1056. 


Specific  Oravity  after  Vaccination. 

The  average  specific  gravity  was  found  to  be  1,052  ;  maximum 
1,069,  minimum  1,032*5. 

In  nine  cases  the  specific  gravity  before  vaccination  did  not 
differ  by  more  than  a  degree  from  that  after  vaccination.  Cases 
of  BKuch  variation  could  practically  always  be  accounted  for  by 
diarrhoea* 

Number  of  Red  CorpuscUe  before  Vaccination. 

The  red  corpuscles  were  in  all  cases  estimated  by  the  Thoma- 
Zeiss  hsemacytometer. 

The  average  number  of  red  cells  was  found  to  be  9,500,000  per 
cubic  millimetre ;  maximum  10,836,000,  and  minimum  8,232,000. 


Number  of  Bed  Cotpuscles  after  VaccincUion. 

The  average  number  of  red  cells  was  found  to  be  9,100,000 ; 
maximum  10,600,000,  minimum  8,700,000,  showing  very  little 
difference  from  the  series  taken  before  vaccination ;  nor  did  any 
individusd  cases  of  the  two  series  exhibit  any  marked  difference. 


Actual  number  of  White  Corpuscles  before  Vaccination.  . 

The  white  corpuseles  were  in  all  cases  estimated  by  the  Thoma- 
Zeiss  '*  white  counter."  The  average  was  found  to  be  15,000 
white  cells  per  cubic  millimetre,  but  the  variation  between  the 
numbers  found  in  one  ftnirn^l  and  another  was  considerable  ; 
maximum  23,300,  minimum  8,800. 


k^T«f'  •iw-'i  i*jMxik«a  iLitri  m: 


mar^  ikaa  tkre«  ^v  f«ic  i^hlts  ^i.  ^i   isal  is  zht  air  as   i«a^ 

warf*    «MbLi]   i=   4i«£Z-»»l    v^Bcr.  3i>ciB>*tKa?i;T   «a}T  <**■   »■* 

^M«m«l  IB  Caafcit  ^•^'■^-^  Cklf-'ruooi  £2stf  «d  i  i  i  ii  i  i  iI  saia 
<«Ut  aul  vdL  b«  Kv  Er«  ctotTCMrwtd  by  f«ck  a  iMia^  bri^te 

affglIMM*  M  UiC   ObU;  «•£   fc-r-wmf.  >;^:<c>i  ;   a^  ^*^   hiK  U   p^^afS 

dae  to  ibe  bes  ifcu  n  kw  ^<«k  poas.'iit »  nA  Ae^  ^bIt  fors«ck 
s  Ivirf  aae  is  disoBM  wtitr.  TW  torggg  nacsMM  cKR^oBdb 
viA  ri^hi  cxn]KxiBf  to  itaa  ot  kazm  fafaad  ecOi:  tkM  ia, 
bvaflr  wKed.  tfat  ascki  art  cuiKd  Um.  i^  cnaaln  «f  coana 
eeOa  bmk:  rtA.  tb  xn&aiei  of  ik-  p^TBadeH-  ceDa  I'lihai  ■  nd, 
tannf*nlf  gnaahn  Tiolrei,  anl  «7^roQ-t»  eopper  uojaai.  Th* 
«agef«MW  M  da»  to  the  fact  tkai  ikr  ^naalcc  t£  Am  eane  ecOa  to 
k  Toy  iti^S  fTMc),  aad  iboat  cf  ife  paJTaad^  cclla  to  a  g 


SbaaU  aa  aid  filn  offalreK'  Umd  be  aeed.  iW  guH^  aC  tte 
paljm^imr  edb  mill  tote  >ml  ^e  wbrk  nm  ^  oMiM  ay^ 


(0  LympAoeytex  be/ore  Vaceination. 

nia  SToage  waa  foood  to  be  57'.3  per  cent.  Id  staining  with 
eocine-inetliyliDe  bine  stain  iheee  cells  generally  Kemed  to  take  a 
sligbtlj  deeper  blae  than  the  hnman  lympbocTtea,  but  lusK^ 
logkall;  thej  closely  reeonbled  them. 

(d)  Lymphocifta  after  Vaecination. 
The  avenge  was  found  to  be  51-8  per  cent. 

(e)  Byalifu  CelU  be/ore  Vaceination. 
The  average  was  found  to  be  3*5  per  cent. 

(/)  Ht/aUne  Cdia  after  Vacdtuitian, 
The  aTerage  was  fonnd  to  be  5*1  per  cent. 

(ff)  EotinophiU  Ceth  before  Vaccination. 
The  average  was  foond  to  be  1-2  per  oeaL 

The  grannies  of  tbeoe  cella  took  an  intense  eoone  stain,  wfahA 
did  not  &de  after  {miloDged  waahing  in  distilled  water,  nor  aftw 


(ft)  ISoginophitt  OelU  after  Vaccination. 
The  aTeia^  waa  found  to  be  1*4  per  cent. 

(i)  Baaophile  Oells  before  Vaoeination. 
The  average  was  foond  to  be  0*16  per  cent. 

(j)  Sasophile  Cells  after  Vaccination. 
Thft  average  was  foand  to  be  0-16  per  cent. 

It  has  not  yet  been  found  poaeible  to  obtain  estimationB  of  the 
coagulability  or  alkalinity  of  calves'  blood.  The  amoont  of 
haemoglobin  noted  la  approximate  only  as  it  is  obtained  by 
Hammersphlag's  observatioua  aa  to  the  relation  between  the 
Bpecific  gravity  and  amount  of  haemoglobin.* 

In  connection  therewith  it  should  be  noted  that  there  was  no 
evidence  of  dropsy  in  any  animal  of  the  seileB  examined. 

(k)  Haemoglobin  before  Vaccination. 
70  to  75  per  cent  (of  the  standard  for  human  blood). 

(/)  Haemoglobin  after  Vaccination. 
65  to  70  per  cent  (of  the  standard  for  human  blood). 

The  subjoined  table  shows  a  summary  of  these  observations. 
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slight  in  themselves  or  consist  in  comparatiyely  trifling  variationH 
from  the  normal,  for  any  important  sign  indicative  of  actual 
illness  or  unhealthiness  of  a  calf  would  necessitate  its  rejection 
for  vaccination  purposes,  and  consequently  no  such  animal  would 
have  been  employed  in  this  series  of  experimenfts. 

Post  mortem,  no  evidence  of  any  disease  was  found  in  19  of  the 
animals  ;  no  autopsy  was  held  on  the  remaining  six,  as  they 
practically  yielded  no  vaccine  vesicles. 

It  would  appear,  therefore,  that  all  the  25  animals  which  formed 
the  subject  of  the  observations  of  this  paper  were,  during  the 
process  of  vaccination,  free  from  disease,  and  showed  no  marked 
deviation  from  the  type  of  health.  But  the  results  of  vaccination 
show  that  there  were  considerable  variations  in  the  receptivity 
and  reaction  of  the  calves  to  the  vaccine  virus,  and  this  in  spite  of 
the  fact  that  all  the  strains  of  vaccine  used  to  inoculate  the  calves 
were  of  first  rate  quality  and  gave  first  rate  results  on  calves 
outside  this  series  of  experiments.  Now,  of  the  25  animals 
examined  in  this  series,  14  yielded  vesicles  of  good  quality,  5  gave 
vesicles  of  poor  quality,  while  the  remaining  six  gave  vesicles  of 
very  poor  quality,  or  practically  none  at  all.  Since  the  calves 
showed  no  such  marked  differences  in  their  general  health,  such 
variations  of  reaction  must  be  ascribed  to  more  subtle  factors,  and 
these  though  not  entirely  dependent  upon  the  health  of  the 
animal,  are  certainly  very  closely  related  to  it ;  so  that  an  animal 
which  reacts  feebly  to  vaccination  is  said  to  be  "  out  of  condition." 
To  elucidate  this  matter  was  the  chief  object  of  these  experiments. 

It  has  been  already  seen  that  of  the  variations  in  the  blood 
before  and  after  vaccination  the  chief  were  : — 

(i.)  Variations  in  the  specific  gravity,  which  were  extensive 
and  were  traceable  to  fluctuations  in  the  intestinal 
evacuations,  such  as  diarrhoea. 

(ii.)  Variations  in  the  number  of  white  cells.  These  were 
considerable,  but  no  relation  could  be  traced  between 
them  and  the  reaction  of  calves  to  vaccination. 

(iii.)  Variations  in  the  number  of  polynuclear  cells  in  the 
blood.  The  variations  in  these  cells,  however,  were 
especially  noticeable  in  calves  before  vaccination  ;  in 
three  cases  noticeable  excesses,  namely,  45*8  per  cent., 
46*9  per  cent.,  and  57 '3  per  cent.,  were  found* 

In  two  of  these  three  cases  the  vaccines  yielded  were  of  iK>or 
quality,  while  in  the  third  case  the  vaccine  was  of  Y^ry  iKXjr 
quality.  In  a  fourth  case,  however,  where  polynuclear  cells  were 
present  before  vaccination  in  the  proportion  of  49'7  per  c^rnt,,  the 
calf  yielded  vaccine  of  good  average  quality.  Hence  an  excem  of 
polynuclear  cells  in  the  blood  before  vaccination  is  not  nec^fN«arily 
followed  by  the  production  on  the  calf  of  vesicles  of  poor  quality, 
and  the  two  do  not  licar  a  constant  relation.  Could  it  l>e  ymnhW,, 
indeed,  for  larger  excesses  of  polynuclear  cells  to  lie  pres^fnt  iu 
the  blood  of  calves,  apparently  only  affected  by  **  poor  condition^ 
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